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here’s help for you... 


7s tireless servant in your laboratory will automatically 
collect any number (up to 200) of rigidly controlled samples 
of predetermined fluid volumes. Each collected sample may 
comprise any number of drops from one to four hundred. As 
each separate sampling is completed, the carriage automat- 
ically advances to repeat identical collections consecutively 
until the whole fractionation has been made. 

All you have to do is to set it up for the conditions of the 
chosen experiment, short or long, and then leave it alone. 
The machine will plod along without attention hour after hour, 
all day (and night) long. When the job's done, it will shut 
itself off. 

The Technicon Fraction Collector has been thoroughly 
tested in actual laboratory installations, where it has proven 
invaluable to busy research staffs. We shall be happy to send 
you details. 


Ref. Chromatography of Amino Acids on Starch Columns— 
W. H. Stein and S. Moore, Jrni. Biol. Chem. 176, 337,(1948) 


4 saves time and labor 


relieves laboratory staff of the fretful and time- 
consuming chore of fraction-cutting: releases workers 
for other duties. 


triples work output 


you can run it twenty-four hours a day, continuously, 
to triple fractionation output as compared with an 8 


hour laboratory day. 
4 gives greater resolution 


by collecting a large number of small fractions, 
rather than a few gross ones, you'll-get more data 
from a given fractionation, e.g. a chromatogram, or 
a fractional distillation. 


because the possibility of human error is avtomati- 
cally ruled out. Now fraction-collection becomes a 
straightforward mechanical procedure. 


automatic 


TECHNICON CHROMATOGRAPHY CORF. 
215 East 149th Street, 
New York 51, N. Y. 
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No one else speaks exactly like you. 
Each of us uses different tones to say the 
same words. To study and measure how we 
make speech, acoustic scientists of Bell 
Telephone Laboratories built a model of 
the vocal system. 

Electric waves copy those of the vocal 
cords, electric elements simulate the vocal 
tract, and, by adjustments, vowels and con- 
sonants are produced at pitches imitating 
a man’s or woman’s voice. 


BELL TELEPHONE 


The machine at the left is saying “Ah!” 
It’s the new electrical vocal system de- 
veloped at Bell Laboratories. Top sketch 
shows human vocal system also saying 
“Ah!” The electrical model is sketched 
below it. Energy source at bottom of 
“tract” can emit a buzz sound, like vocal 
cord tone, or the hiss sound of a whisper. 


Using this electrical system, telephone 
scientists will be able the better to measure 
the properties of people’s voices. Knowing 
more about speech they can find better and 
cheaper ways to transmit it. 

This is another step in the research at 
Bell Telephone Laboratories which pio- 
neered the exact knowledge of speech. Past 
work in the field is important in today’s fine 
telephone service. Still deeper understand- 
ing is essential in planning for tomorrow. 


LABORATORIES 


Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service 
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VOLTAGE CONTROLS 


Auto-transformers of toroidal core design with 
movable brush tap which rotates to deliver a 
continuously adjustable output voltage from 
AC power lines. 


The ideal all-purpose voltage controls, used in 
laboratories throughout the country. With the 
Powerstat, you can be sure that the current 
rating is the current available over the entire 
range of output voltage. No need to refer toa 
graph to determine the allowable current at 
a specified value of output voltage. 


6433-8 TRANSFORMER, Variable, ‘“Powerstat” 
For use with “Glas-Col” Heaters or other electrical 
equipment. Transformer has an input rating of 
115 volts, 50/60 cycles, 1 phase; output voltage tritior 
range of 0-135 volts, maximum rated output cur- | eyen | 
rent of 7.5 amperes available over entire range of lati 
output voltages; maximum output of 1000 va. (7.5 — 
amperes at 135 volts). Suitable for all “Glas-Col” ably 1 


mantles up to and including the 5 4923.00 growt 


HIGH EFFICIENCY EXCELLENT REGULATION liter size. The 

ZERO WAVEFORM DISTORTION much 

CONSERVATIVE RATINGS SMOOTH CONTROL 6433-9 TRANSFORMER, Variable, “Powerstat”— } gestiy 
RUGGED MECHANICAL CONSTRUCTION Transformer has an input rating of 230 volts, 50/60 its 

cycle, single phase and output voltage mits ¢ 

range of 0-270 volts, 9 amperes, 2.4 $56 00 that d 

on the 

“POWERSTAT” VOLT BOX—A compact port- | or on 

able source of variable AC voltage, providing a sizing 

much-needed instrument for use in any laboratory. io um 


6433-10 “Powerstat’” Volt Box, 115 nutrie 
volts, 50/60 cycles 1 phase input; 0- $46 00 t 
135 volts, 7.5 amperes output. ea » ae 
6433-11 “Powerstat” Volt Box, 230 

0/60 le, 1 ph i | 
volts, 50/60 cycle, phase line .,$52.00 
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Antibiotic Growth Stimulants 


ESEARCH in nutrition has been dominated by vita- 
mins for thirty years. This domination is by no 
means ended, but the time must come when the last 
vitamin will be apprehended, catalogued, civilized, and 
put to work. But there are promising new fields in 
nutrition. Antibiotics constitute one of them. 

An antibiotic is a compound that is synthesized by 
one living organism and inhibits the growth of an- 
other. To speak of antibiotics as growth stimulants 
may therefore seem paradoxical. Inhibition of one 
member of an ecological community, however, may 
favor other members. Much of our knowledge of nu- 
trition is based on studies of animals in cages, but 
even these animals have complex internal ecological 
relationships. Alteration of these relationships is prob- 
ably the basis of the antibiotics’ ability to stimulate 
growth of chickens, turkeys, pigs, and rats. 

The feeding of an antibiotic does not change very 
much the total number of microorganisms in the di- 
gestive tract, but the inhibition of some species per- 
mits others to increase and take their places. Reports 
that dietary antibiotics decrease requirements for sev- 
eral vitamins and for protein could be explained either 
on the basis of suppression of nutrient-utilizing forms 
or on the basis of encouragement of nutrient-synthe- 
sizing forms. To make the explanation fit the facts, 
we must assume the existence of an unknown essential 
nutrient. The known nutrients are present in ample 
quantities in the best commercial feeds for growing 
chickens and turkeys. Yet growth rate is increased by 
adding suitable antibioties to such diets. There prob- 
ably are essential dietary factors still unknown, but 
thus far no mode of action is supported by anything 
but suggestive evidence. Inhibition of toxin-producing 
organisms may also be involved. 

Antibiotics do not improve reproductive perform- 
ance of chickens, and in the diet of ruminants they are 
detrimental rather than beneficial, presumably because 
of different internal ecology. Thus their usefulness in 
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the diet appears to be limited to growing non- 
ruminants. 

The fact that feeding streptomycin with an experi- 
mental purified diet stimulated the growth of chickens 
was discovered at the University of Wisconsin in 
1946. This work received little attention, and the 
growth-stimulating effect of antibiotics was redis- 
covered in 1950. Rediscovery was incidental to the 
development of vitamin B,, concentrates from by- 
products of antibiotic manufacture. Some of these 
were more effective than others in stimulating growth, 
and this extra effect was traced to residual antibiotic. 

Aureomycin, bacitracin, procaine, penicillin, and 
terramycin are being used commercially in feeds. Com- 
mercial broiler feeds are believed to contain antibiotics 
at levels ranging from two to seven grams per ton. If 
we assume an average of four grams per ton, the an- 
nual production of 31% million tons of broiler feed re- 
quires 14,000 kilograms of antibiotic. Total produc- 
tion of aureomycin, penicillin, and terramycin in 1950 
was about 300,000 kilograms. Of course, much of 
the aureomycin, bacitracin, and terramycin in animal 
feeds is residual and would not be recovered for other 
uses in any case. Each of them is also being used in 
pure or concentrated form to standardize the potencies 
of the residues for animal feeding. Penicillin differs 
from the others in the manner of its use. Practically 
all of it in feeds is erystalline procaine penicillin 
rather than residual material. There is little or no 
accumulation of antibiotic in the edible tissues of 
animals fed the above-mentioned levels. 

Not all the consequences of this new development 
in nutrition can be foreseen, but some are already 
visible. These include the need to change or qualify 
the accepted figures for requirement of known nutri- 
ents, the need to re-evaluate the importance of micro- 
organisms in the digestive tract of the nonruminant, 
and the opportunity to increase materially the effi- 
ciency of meat production. 


H. R. Birp 
Bureau of Animal Industry, USDA 


Beltsville, Maryland 
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@ Complete 

“Packaged” 
Counting Sys- 
tems 


@ Scaling Units 
for Every Type 
of Radiation 
Counting 


.@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
ments for Person- 
nel Protection 


@ Glass Wall, 
Mica Window, 
and Windowless 
Counters 


@ Complete 
Line of Acces- 
sories for the 
Nuclear Labo- 
atory 


* 


nuclear 


PRECISION IN- 
STRUMENTATION 
FOR NUCLEAR 
MEASUREMENTS 


COUNTING 
METHODS... 


NUClear’s 


COUNT-O-MATIC 
SCALING UNIT 


The scaler can be set to count auto- 
matically a predetermine 
of counts and indicate, on an attached 
electrical timer, the time uired to 
register the preset number of counts. 


y Ic possible, with Nuclear’s 
dual timer, to count for a 
length of time, 
the number of counts. 
Model 163 can be manually oper- 
3 aried 


ated for application to many v: 
counting requirements. 


4 By simply switching the scaling 
factor to two, it is possible to use 
the scaler as a monicoriog 
listening to the clicks the register 
as an aural indication. * can 

with or without a pro 


With these four counting 
methods, it is possible to utilize the 
versatile Model 163 Count-o-matic 
scaler to provide the most convenient 
method and technique for each specific 
type of sample being analyzed. 

Before you purchase, get all the oy 
about Nuclear products and serv: 


NEW 


COMPLETE 
CATALOG 


nuclear instRUMENT and 


CHEMICAL CORPORATION 


237 West Erie Street, 
Chicago 10, Il. 


Cable address 
“Arlab, New York’’ 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 


Dihydroxyacetone; Dihydroxyphenylalanine (DOPA) ; 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 


Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid; Myanesin; p-Nitrophenylphosphate ; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosinase; 
Tyrothricin; Urease; Uricase; Uridine; ~*Vitellin; 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 


HALEY ETHERIZING 
APPARATUS 


U SED to anesthetize small 
animals. This simple etherizer 
overcomes the disadvantages 
of many older methods, and 
is sufficiently automatic to en- 


able surgical procedure with 
minimum attention. 


Write to: 


| 
PHIPPS & BIRDS, Inc. 


P.O. BOX 2V RICHMOND 5, VIRGINIA 
MANUFACTURERS ¢ DISTRIBUTORS 
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The Cenco 
GRATING SPECTROGRAPH 


with the new improved 
Wallace replica grating per- 
mits qualitative analysis and 


WITHIN YOUR REACH! quantitative approximations 
Rapid spectrographic in any substance having less 
analysis is now placed than 1% iron in its composi- 
within the economical tion. The wave-length range 

reach of all | is 2800 to 7000. angstroms and 
laboratories the dispersion, 16 angstroms 
per mm. 


Write for descriptive pages 


1409-14. 
CENTRAL SCIENTIFIC COMPANY 


Scientific Instruments + Laboratory Supplies 
1700 Irving Park Road + Chicago 13, Illinois 


CHICAGO - NEW YORK - NEWARK - BOSTON 

WASHINGTON - DETROIT - SAN FRANCISCO 

SANTA CLARA - LOS ANGELES - TORONTO 
MONTREAL - VANCOUVER 


20, 1951 


— 
; 
; 
| 
| 
| 
| 
5 
1 


This “LUBRI-TACT” 
feature makes the 
JAGABI® a 


Better Rheostat 


The “Lubri-tact” 
consists of a graphited 
carbon lubricator which 
slides with the phosphor- 
bronze current-carrying brush. 
The resultant smooth action 
minimizes wear on the 
resistance winding .. . 
insures precise, positive 
adjustment and long life. 
Jagabi Rheostats have 
several other features 
that help make them 
rugged and dependable. 
They are fully described 
in an illustrated 


A 
LUBRICATED 
SLIDING 


CONTACT 


bulletin Write for 

a your copy of 
We stock Jagabi Rheostats in 8, 10, 16 and 20 BULLETIN 
inch lengths and in 76 ratings from 30,000 41-SM 
ohms, .1 amperedown to .34 ohm, 25 amperes. . 


We also make special types. 


JAMES G. BIDDLE CO. 
Electrical & Scientific Instruments : 
1316 ARCH STREET, 


PHILADELPHIA 7, PA. 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity oh permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the Resdhont is 
re-concentrated as fast as it is used. 

It is used vagus sy | in drying processes, control 

8, preventing moisture dam- 
| age to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. 
405 Lexington Avenue, 
New York 17, N.Y. 
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College Zoology, 6th Ed. 


Thoroughly revised and rewritten, this 6th edition of a well- 
known text has as its most notable feature 300 new illustra- 
tions. In revision Dr. Stiles has paid particular attention to 
the sections of physiology and genetics, and in the chapter 
on the mammal the cat has been substituted for the rabbit 
as a type. Published in July—$6.00. 


2 Gregory Evolution Emerging, (2 vols.) 


From Science, April 20, 1951: “This is a story of Life in 
process of creation. It presents a marvelous pageant of ever- 
changing, living creatures ranging upward from the earliest, 
smallest, and simplest, and culminating in . . . the human 
mammal. The pageant is presented not in words only but 
by use of a lavish profusion of remarkably fine illustrations.” 
Published in April—$20 the set. 


Foundations of Biology, 
7th Ed. 


In this edition particular attention has been given to secur- 
ing new illustrations and revitalizing and redrawing most of 
the others. The textual material presents a logical, co- 
ordinated, and continuous story of biology. Longer chap- 
ters have been split into two parts. Published in June—$5.50. 


Basic Horticulture, Revised 


Featuring in revision 9 pages of laboratory exercises, two 
new chapters, and abundant illustrations, this up-to-date 
text provides practical information on the culture of fruits, 
vegetables, plants, and trees and shrubs in all parts of the 
country. Published in March—$4.75. 


July 20, 1951 
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CANCER 


New high intensity ultra-violet mono- 
chromatic illumination with reflect- 
ing-refracting ultra-violet optics gives 

twice the resolving power attainable in the 
visible portion of the spectrum. They are 
capable of disclosing differential absorption 
of biological materials at high numerical aper- 
ture. The new Bausch & Lomb Grating Mono- 
chromator offers important advantages to 
expand the scope of B&L U-V Optics . . . to 
open new horizons in cancer microscopy: 


WRITE for complete information and a demonstration to Bausch & 
Lomb Optical Co., 642-10 St. Paul St., Rochester 2, N. Y. 


Bausch & Lomb Monochromator 


@ Linear dispersion 
(Unobtainable with other types of 
monochromators) 

© High aperture 

@ Wide range 
(With high intensity in the low U-V range) 

© Lower cost 
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Radiocarbon Datability of Peat, Marl, Caliche, 
and Archaeological Materials 


H. H. Bartlett 
Botanical Gardens, University of Michigan, Ann Arbor 


N DATING POSTGLACIAL ORGANIC RE- 
MAINS by measuring the radioactivity of re- 
sidual carbon 14, there is an uncertainty about 
the probable composition of marl and caliche 

that must be kept in mind. To a less degree the same 
uncertainty may apply to peat subaqueously produced 
under conditions that approximate those under which 
marl may be deposited. Alternating layers of marl and 
peat are frequently produced in the same plant habi- 
tat, indicating an environment fluctuating through the 
narrow range of conditions that result, on one side, 
in precipitation of calcium as caleareous tufa or marl 
and, on the other, in deposition of caleareous (as op- 
posed to fairly acid) peat. At the time of deposition 
an indeterminate amount (up to 50 per cent) of 
“dead” C1? derived from geologically ancient calcium 
carbonate may dilute the equilibrated mixture of C 
and C'* derived from atmospheric carbon dioxide. 

In the formation of the marl beds and calcareous 
tufa deposits that overlie glacial till in the glaciated 
region, the available calcium was derived from more 
or less pulverized Paleozoic limestone and dolomite, 
in which radioactivity from C** content would have 
approached extinction. Calcium carbonate containing 
only “dead” carbon, in contact with rain water satu- 
rated with atmospheric CO,, would yield soluble eal- 
cium bicarbonate in which the C™* constituent could 
not exceed half that in atmospheric CO,, because some 
amount less than half of all the carbon would initially 
have come from the ancient limestone and would be 
“dead.” Escaping from a hiliside spring, or seeping 
underground into a lake, pond, or river, the equili- 
brated system, water-carbon dioxide—carbonic acid- 
calcium bicarbonate, would yield CO, to submersed 
plants carrying on photosynthesis. As a result of the 
disturbed equilibrium, calcium carbonate would be de- 
posited in or on the plants, as, for example, in Chara, 
or on Potamogeton, or within the gelatinous matrix of 
certain blue-green algae, which act as agents in the 
formation of marl concretions. 

Assuming that caleium bicarbonate produces cal- 
cium ions as well as hydrogen ions by dissociation, no 
matter in how low a concentration, then the constant 
make and break of ionizing molecules in an equili- 
brated system would yield a marl or caleareous tufa 
with more than half the C** radioactivity that would be 
expected if the marl were actually of organic origin. 
The possible error that would arise from considering 
a marl or tufa to be of “organic” origin would corre- 
spond to less than the half-life of C'*. One cannot 
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assume full half, for dissolved atmospheric CO, also 
enters into the soil-water equilibrium, and its resulting 
product, carbonic acid, regardless of how little there 
may be, dissociates and serves as a means of equili- 
brated exchange of C** for C?*. 

In order not to take too much for granted, it is 
planned to determine the C™ radioactivity of caleium 
carbonate derived from a synthetic bicarbonate made 
from “dead” caleium carbonate and atmospheric CO, 
under conditions simulating those in nature. The re- 
sults, however, can hardly fail to be in accordance 
with expectation. In the meantime, it will be well to 
take the precaution of eliminating calcium carbonate 
or other carbonates from “organic” materials to be 
dated by the radiocarbon method. 

Superficial marls and ecaleareous tufas of post- 
glacial origin in the glaciated region cannot be ex- 
pected to give dates that will conform with those 
derived from peat, charcoal, or undecomposed plant 
material of the same age. The age will appear to be 
greater than it actually is, and it would be expected 
that even peat formed subaqueously in water contain- 
ing considerable calcium bicarbonate would yield dates 
of dubious authenticity. To the extent that CO, used 
in photosynthesis is derived from the decomposition of 
dissolved calcium bicarbonate from limestone sources 
that are geologically old, it would be expected that 
aquatic plants would give rise to organic deposits 
deficient in radiocarbon, with the greatest possible 
deficiency always less than 50%. The actual deficiency 
would depend upon how much of the CO, used in 
photosynthesis had been derived by direct diffusion 
from the air and not by the breakdown of calcium 
bicarbonate. The contemporaneous atmospheric con- 
stituent would probably be much greater, for even in 
ground water calcium bicarbonate would be enriched 
in radiocarbon by equilibration with radioactive CO, 
directly from the air or produced by the respiration 
of animals and the underground parts of plants. 

There are too many uncertain factors to make the 
dating of subaquatic caleareous deposits fully con- 
vineing. In order to appraise possible errors, the dat- 
ing of peat with alternating marl or calcareous tufa 
must be undertaken. The only part of a calcareous 
sample used for dating in comparison with associated 
marl or tufa should be that part which is definitely 
organic (ie., not a carbonate). This can best be 
secured by treatment of the mixed sample with hydro- 
chlorie acid, followed by thorough washing of the 
organic residue. The comparison of the carbonate and 
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organic components should be checked, if possible, by 
contemporaneous charcoal or wood from the same 
deposit. 

It cannot be hastily assumed that wood or charcoal 
imbedded in a deposit is not actually either much 
older (charcoal) or much younger (wood) than the 
matrix. A wise precaution, therefore, in dating peat 
or organic material in archaeological deposits would 
consist in the mechanical sorting-out of possibly in- 
trusive organic material. Thousands of years after an 
organic deposit had been initially laid down it could 
continue to be “diluted” and apparently made younger 
by new organic material introduced in the form of 
plant roots and burrowing animals. Among the least 
readily humified constituents of plant debris are pollen 
grains and leaf cuticles. Among the most readily humi- 
fied under some conditions is wood. If the latter has 
been well preserved, however, it should be picked out. 
If too rotten for mechanical separation it may be re- 
moved, with other humified material, by acidification 
of the sample with dilute hydrochloric acid, washing 
by repeated decantation, treatment with ammonium 
hydroxide, and washing until all soluble humus has 
been removed. Washing the remaining detritus through 
a fine screen will permit detection of exuviae of insects 
and crustaceans, which may or may not be later and 
intrusive. If microscopic examination shows only 
cuticular debris with pollen and other spore exines, 
these, of all material in a deposit, are least likely to 
be intrusive and to be the best part for dating. Masses 
of wood from large tree roots may possibly be hun- 
dreds or thousands of years later than the peat in 
which they are imbedded, and if rotten are especially 
likely to dilute old material with young constituents. 
Intrusive organic materials from a recent surface 
might conceivably get into an old deposit by the filling 
of holes left by the rotting of dead trees, or by the 
activity of burrowing animals. The role of earthworms 
in turning over the soil is not to be forgotten, and the 
metabolic activities and final death underground of 
hundreds of thousands of generations of burrowing 
creatures may not be a negligible factor in radio- 
earbon dating. 

The problem of determining the age of caliche 
deposits in arid regions poses great uncertainties. The 
redeposition of calcium carbonate from solution is 
more complicated in arid areas with strongly alkaline 
soils than in most of our northern glaciated regions, 
because the soil-water equilibria involve sodium car- 
bonate and bicarbonate, as well as the two calcium 
carbonates, carbonic acid and carbon dioxide. Caution 
would lead one to use for dating no sample in an area 
of caliche from which carbonates ©-1 not been re- 
moved, and only constituents bui.. .s products of 
photosynthesis remained. Unless caliche were known 
from its geological relations to be so old as to be 
undatable by the radiocarbon method, there would 
be some question as to whether any carbon radio- 
activity detected in it might be wholly the result of 


secondary enrichment by infiltration of old “dead” 
caliche with young bicarbonates. A desirable precan- 
tion in dating buried organic materials in regions 
where caliche forms ‘is the removal of all carbonates 
by thorough acid extraction. 

The problems of dating mollusk shells, eggshells, 
bone, and horn are varied. Specimens from dry caves 
may be unimpeachable; those that may have been 
subjected to replacements of original substance by 
carbonates from the soil solution may be extremely 
dubious material for dating. The possibility of re- 
placement of original substance (such as phosphate) 
in shells by carbonate must be judged from the con- 
ditions of preservation. The original carbonate con- 
tent of shells, precipitated from calcium compounds 
in body fluid by the shell gland, would doubtless at 
the time of deposition have the maximum radioactivity 
that would be expected from newly synthesized or- 
ganic material. Later addition of carbonate might 
conceivably increase or decrease the C** content, de- 
pending upon circumstances. The same is true for 
bone. Horn and ivory might have enough organic 
material left in them, even after burial, so that they 
could be decalcified for dependable dating. 

The object of this article is to put enthusiasts for 
the radiocarbon dating of postglacial and prehistori- 
cal events on their guard against assuming that the 
method will have no gross sources of error quite in- 
dependent of laboratory procedure in the measure- 
ment of radiation. Even charcoal from alkaline re- 
gions should be acid-treated and washed to remove 
carbonate. Marl should not carelessly be assumed to 
be of organic origin. It may be partly so, to the ex- 
tent that it is made of shells, but the greater part 
of most marl is formed incidentally through the 
agency of submersed plants, which disturb a complex 
equilibrium by removal of CO, used in photosynthesis 
and thus bring about precipitation of calcium ecar- 
bonate from material that never entered into their 
biochemical structure. It has merely been chemically 
deposited, even if found in the sheaths or cell walls 
of algae. Except under thoroughly understood condi- 
tions, marl cannot be considered datable. Neither can 
caliche. Even peat found in close association with 
marl or calcareous tufa is somewhat doubtful and 
should be used with caution, after removal of car- 
bonates and mechanical and chemical separation of 
possibly late intrusive organic constituents. The dat- 
ing of peat in acid bogs is likely to be safe, if intru- 
sive material is guarded against. Wood or charcoal 
found in marl or caliche, if decalcified, will be de- 
pendably datable, for its organic carbon will have 
come only from photosynthesis, but it need not be 
of the same age as the matrix. Precautions must be 
taken to detect possibilities not only of materials 
having had their carbon radioactivity diminished by 
entry of “dead” carbon, but also of having been en- 
riched in radiocarbon content by physical and chemi- 
eal processes that are constantly taking place. 
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The Planning of Libraries for Military 
Research Establishments 
Saul Herner and M. K. Heatwole 


The Jobns Hopkins University, Applied Physics Laboratory* 
Silver Spring, Maryland 


HE NEED FOR SCIENTIFIC AND 

TECHNICAL RESEARCH as an adjunct 

to military activity has long been recognized 

and implemented. The function of libraries 
as a vital part of this research is also well established. 
Less well established are the subtle differences that 
exist between libraries serving military and those serv- 
ing nonmilitary research organizations. With the cur- 
rent acceleration of military research both within the 
government and through government-let contracts, the 
need for defining and recognizing these differences is 
becoming increasingly important. 


The function of libraries in military research. Li- 
braries may be defined, in general, as organized de- 
positories for published information. In the case of 
libraries serving military research organizations three 
additional features must be added to make the defini- 
tion complete. The first is expedience. Libraries serv- 
ing military research organizations are required to 
render more extensive and more rapid service than is 
usually expected of other libraries. Accordingly, the 
military research library must be carefully arranged 
both physically and staffwise. Its layout must be such 
that the published information it contains can be made 
available on a moment’s notice. The professional staff 
must be technically trained so as to be able to under- 
stand the problems at hand and to ferret out, with 
dispatch, the information necessary to solve them. 

A second characteristic of military research libraries 
is their tone. Military research is usually conducted 
on a “task” basis, with definite products or goals in 
view. For this reason the libraries, as a rule, are 
“tight” collections, containing a minimum of purely 
scholarly material and concentrating on recent works 
that are directly related to the problems at hand. 

The third feature that differentiates the military 
research library from the general run of libraries is 
security. In addition to books, periodicals, and pamph- 
lets, the library contains specially prepared documents 
relating directly to the activities of the organization 
it serves. Many of these documents have security 
classifications, and hence cannot be circulated or 
stored in the usual manner. 

Related to the matter of security is the fact that 
classified documents are not catalogued according to 
standard procedures. Thus, whereas the work of the 
average library cataloguer is simplified through the 


1 Operating under Contract NOrd 7386 with the Bureau of 
Ordnance, U. 8S. Navy. 


July 20, 1951 


use of printed Library of Congress catalogue cards, 
which analyze literature, suggest subject headings, 
and furnish complete bibliographic data, the cata- 
loguer of classified material must do his own analy- 
ses, classifications, and abstracts. 

There is at present a movement in this country to 
standardize the cataloguing and abstracting of classi- 
fied literature. Representatives of the National Ad- 
visory Committee for Aeronautics, the Atomic Energy 
Commission, the Navy Research Section of the Li- 
brary of Congress, and the Central Air Documents 
Office of the Air Materiel Command are considering 
methods for bringing about such a standardizaticn. 
This Group for the Standardization of Information 
Services has developed a standardized printed card 
denoting the issuing agency, author, and title, and 
containing an abstract, with suggested subject head- 
ings for indexing and cataloguing.” 

Physical layout and costs. There are two methods 
of handling the physical aspects of the security prob- 
lem in establishing facilities for a military research 
organization. One possibility is to set up two distinet 
libraries, or types of libraries—one for fundamental 
research, containing all unclassified literature, and the 
other containing classified documents. One library 
would be physically separated from, and administra- 
tively independent of, the other. Each would have to 
be completely staffed and completely indexed. Many 
military research establishments maintain such a dual 
library setup. 

A second possibility is the establishment of a phys- 
ically and administratively combined classified and un- 
classified library, with special precautions to insure 
availability and circulation of classified materials to 
authorized personnel only. Recently there has been a 
trend toward this combined type of literature-hand- 
ling operation. 

The reason for the increasing preference for com- 
bined libraries is quite evident. Jorgensen and Carlson 
(1) estimate the basic cost of establishing a technical 
library serving a staff of 400 people to be $47,500 for 
books, periodicals, equipment, and supplies, and $25,- 
000-$30,000 for salaries, during the first year of oper- 
ation. They estimate annual operating costs after the 
first year to be $8,000 for books, periodicals, equip- 
ment, and supplies, and $20,000 for salaries. 


2A permanent agency, the Armed Services Technical In- 
formation Agency (ASTIA), has been proposed to perpetuate 
the work of the unofficial Group for the Standardization of 
Information Services. 
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Fic. 1. A combined fundamental research and classified document library. Physical features are as follows: Browsing 
Collection (B); Book Collection (BC); Bound Periodical Collection (BP); Chairs (C); Card Catalogue (CC) ; Classified 
Card Catalogue (CCC) ; Charge Desk (CD) ; Current Periodical Collection (CP); Classified Reports Area (CR) ; Classified 
Reports Readers’ Table (CRRT) ; Classified Reports Shelving (CRS); Dictionary Tables (DT); Filing Cabinets (FC); 
Librarian’s Office (LO); Main Reading Room (MRR) ; Revolving Assembly Table (RAT) ; Reference Section (RSS) ; Refer- 
ence Section Table (RST) ; Readers’ Tables (RT) ; Utility Shelving Areas (USA); Vertical File (VF); Work Area (WA); 


Work Desks (WD) ; Work Tables (WT). 


Eliminating $41,500 (the estimated cost of books, 
bound periodicals, and current periodicals) from the 
basic investment, since most classified literature may 
be obtained without cost, there remains a required 
first-year expenditure of $6,000 for equipment and 
supplies,’ and $25,000-$30,000 for salaries. Elimina- 
ting $7,500 (the cost of new books and yearly peri- 
odical subseriptions) from the annual operating costs, 
we have a total of $25,500 a year needed to operate 
an independent document library. Thus a military re- 
search organization having a total staff of 400 people 
would be faced with an initial outlay of $97,000- 
$107,500 and an annual outlay of $53,500 if it chose 
to maintain separate basic research and classified- 
document libraries. 

Aside from the need for an additional, technically 
trained abstracter and cataloguer to assist in the slow 
and difficult process of indexing and abstracting new 
book, periodical, pamphlet, and classified-document 
acquisitions, it is entirely possible to operate a com- 
bined library of the approximate scope outlined above 
with the staff required to operate either a classified- 
document or a basic reference library. This would 
mean an annual saving of approximately $15,000 in 
salaries alone. 

A combined classified and unclassified library. The 


* Current price increases in library equipment and supplies 
may raise this figure considerably. 
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illustrated floor plan* for a combined basic reference 
and classified document library (Fig. 1), based on a 
proposed solution to an actual library problem, is 
smaller in the scope of its book and periodical collee- 
tions than the hypothetical library outlined above. Al- 
though intended to serve a scientific and technical staff 
of 300-400, the plan presupposes the proximity of 
larger, more complete technical reference libraries and 
a fairly heavy traffic in interlibrary loans. It also as- 
sumes a culling policy that will keep the size of the 
collection reasonably static, and a deposit library for 
the storage of culled materials. In the absence of ade- 
quate neighboring libraries, an active interlibrary loan 
program, or a culling policy, it would be necessary 
to enlarge the facilities proportionately. 

The floor plan is designed for a collection of 3,100 
books, 2,400 bound periodicals, 250 current periodical 
subscriptions, 2,160 pamphlets, and 57,000 classified 
documents, with space for approximately 15 readers. 
Standard library shelving is used for both the classified 
literature in the vault (CR) and the unclassified col- 
lection in the main reading room (MRR). Besides 
being neater, the storage of documents on shelves 
rather than in file cabinets has the double advantage 
of allowing large numbers of items (approximately 
65-80 per linear foot) to be accommodated in a com- 


*The authors are indebted to Doris Rubenfeld, who pre- 
pared the plan. 
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paratively small floor area and, at the same time, of 

diffusing the floor load. Pamphlets, special bibliogra- 

phies, tear sheets, ete., are kept in a vertical file, which 
consists of five four-drawer file cabinets. 

The plan also includes an area (WA) for the as- 
sembling and distribution of classified documents pro- 
duced by the organization served by the library. This 
fundamental publishing activity is fairly common 
among military research establishments, but it is not 
an intrinsic part of library activity and might well 
be made a function of another division of the organi- 
zation, such as the mailing department. 

The estimated initial costs of implementing a li- 
brary of the size and scope projected are as follows: 
Books, bound periodicals, and current periodical sub- 
scriptions, $41,375; equipment, furniture, and sup- 
plies, $9,956; salaries, $27,550. After the first year, 
operating expenses would be: New books (500 at 
$5.00), $2,500; periodical subscriptions (250 at 
$7.50), $1,875; binding (300 volumes at $3.00), $900; 
supplies, $750; salaries, $23,550. 

Staff requirements. Initially, the staff requirements 
of the combined library would be as follows: 

1) A chief librarian to administer the whole operation, 
determine policy, select new acquisitions, and to 
initiate and supervise literature searches as they 
are required. 

2) An assistant chief librarian to administer the business 
operations of the library, assist in the supervision 
of the library and its related document-assembling 
and distribution activity, and to perform literature 
searches. 

3, 4) Two cataloguer-abstracters. 

5) A desk attendant to supervise circulation of the classi- 
fied and unclassified collections, maintain circulation 
records, and to answer simple reference questions. 

6) A clerk-typist to assist the cataloguer-abstractors, and 


to order and type catalog cards and process books 
and reports. 

7) A second clerk-typist to furnish general clerical and 
stenographie assistance to the professional staff of 
the library. 

8, 9) Two clerks to assemble and distribute classified 
documents and to render general assistance. 


At the end of the first year it would probably be 
possible to operate the library with one less cata- 
loguer-abstracter aad one less clerk. In a library 
operation of this size, interchangeability of personnel 
is a primary prerequisite. All must be adaptable and 
thoroughly familiar with the day-to-day activities of 
the group. 

General considerations. In addition to the monetary 
considerations discussed above, there are two factors 
to be weighed in deciding on the advisability of a 
unified library as opposed to separate classified and 
unclassified libraries. Often, in searching the litera- 
ture for technical information, it is diffieult to predict 
whether this information will be classified or unclassi- 
fied. The presence of both collections in a single area, 
manned by a single staff acquainted with both, makes 
for a much simpler and more efficient situation than 
exists where there are two libraries with two staffs in 
two different parts of the research establishment. On 
the other hand, in large organizations, where military 
research is but a minor part of the total activity, the 
two-library setup is definitely indicated, because only 
a part of the total staff will have the security clearance 
necessary to see and use the information contained 
in classified documents. 
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Technical Papers 


Technetium in the Sun? 


Charlotte E. Moore 
National Bureau of Standards, Washington, D. C. 


A sufficient quantity of element 43, technetium, has 
been isolated at Oak Ridge National Laboratory to 
permit the observation of the first and second spectra 
of this rare element. The description of these spectra 
has recently been published by Meggers and Scribner 
(1). It is therefore possible to remove this element 

1The inspiration for this note has come from W. F. Meg- 
gers, who generously furnished in advance of publication his 
manuscripts containing both the description and preliminary 
analyses of the Tec spectra. H. N. Russell has also taken a 
keen interest iu this question, and estimated a reasonable 
value of the half-iife of a long-lived isotope of Tc. The writer 


is greatly indebted to both for their very helpful suggestions 
and cordial collaboration. 
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from the category “Insufficient Laboratory Data” for 
identification in the sun (2), and to search for the 
leading lines in the solar spectrum. 

In the Ter spectrum there are three conspicuous 
low level lines that should be present if this element 
is represented in the solar spectrum. The raie ultime 
is masked, and the other two lines are absent. Be- 
cause all strong lines of Te are widened by hyperfine 
structure, concentrations less than 10-* cannot be de- 
tected spectroscopically. The data for the leading 
lines are given in Table 1. The laboratory material is 
arranged in the form adopted by the writer in her 
Multiplet Tables (3). If Tet is present, it is ex- 
tremely faint—too weak to be detected spectroseopi- 
cally in view of the unquestionable presence of Crt 
at 4297.050 A, which masks the raie ultime. 

By analogy with related elements in the periodic 
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TABLE 1 
COMPARISON OF STRONG Tc I LINES WITH SOLAR LINES 


Tel LP. 7.45 
Laboratory* Sunt 
Solar 
Intensity Low Multiplet Intensity Ad 
TA are EP designation IA disk spot © Lab 
4297.06% 500c|) 0.00 23-33 z*P° .045 1 2 -.01 Cri 
4262.26 00 24-23 Absent or masked$ 
4238.19 300c¢ 00 24-13 
4031.63 300¢ 32 43-43 a®D 2°D° 
3636.10 400c 32 43-5} a®D — 
3466.29 250¢ 0.32 43-3} — z°P° 0 -.01 Fel 


* Analysis from material by W. F. Meggers, J. Research Natl. Bur. Standards, 47, 7, RP 2221 (1951). 
+ For solar data, see C. EB. St. John et al., Carnegie Inst. Washington Pub. 396, Papers Mt. Wilson Observ., Vol. Ill 
(1928). The solar wavelengths have been corrected as indicated by H. D. Babcock, C. E. Moore, and M. F. Coffeen, Astrophys, 


J., 107, 287 ; Contribs. Mt. Wilson Observ. No. 745 (1948). 
t Raie ultime by analogy with Mn 1. 


§ H. D. Babcock (letter, December 1950) states that no line of the expected intensity is discernible on the solar atlas, 


because of the surroundings. 


| In laboratory intensity column, ¢ denotes that the line is complex. See K. G. Kessler and W. F. Meggers, Phys. Rev. 


80, 905 L (1950). 


table, technetium might be expected to appear in the 
singly ionized state. In the Tem spectrum there are 
six outstanding low-level lines. The three strongest, 
each of which has an estimated spark intensity of 
600 or more, lie at 2543 A, 2610 A, and 2647 A—a 
region where the solar spectrum is unknown, except- 
ing rocket spectra of very low dispersion which do 
not permit a test, since all observed solar lines are 
badly blended. Of the remaining three, the one at 
3212 A is masked by Fe1; and one at 3237 A, if 
present, is blended with Co1 in the sun. The third, at 
3195 A, agrees well with an unidentified solar line 
of intensity -1 on Rowland’s scale of estimates. The 
data are given in Table 2, together with those for 
three fainter lines. 

The Cot line at 3237.028 A is not sufficiently strong 
in the laboratory spectrum to account entirely for a 
solar line of intensity 1, but is doubtless one of the 


leading contributors. The Fei line at 3211.989 A 
would have a solar intensity of at least 2, and must 
mask any other candidate. The evidence for the pres- 
ence of Te 11 in the sun rests chiefly, therefore, on the 
one unblended solar line at 3195.230 A, a line that has 
heretofore remained unidentified. A faint laboratory 
line of Mo 1 exists at 3195.233 A, but, by comparison 
with the solar intensities of the strong lines of Moun, 
it may be ruled out as too faint to appear in the sun. 
Similarly, the weaker lines of Tem given in Table 2 
cannot be present unless the line at 3195.21 A is 
present. 

For an element known to exist in nature in any 
appreciable amount, the above evidence would indi- 
cate the pozsibility of its presence in the sun, among 
the least abundant elements. The three leading lines 
of Te 1 in the accessible region of the solar spectrum 
are all accounted for, none appearing to be definitely 


TABLE 2 
COMPARISON oF STRONG Tc 11 LINES wiTH SoLar LINES 
Laboratory* Sunt 
Intensity Multiplet Solar 
IA J desig- 
Are Spark nation oO) cation 
3237.02 200c§ 400c8 1.0+ 2-3 a®S .037 1 + .02 Co1 Tem? 
3212.01 800¢ 1.0+ 2-2 -005 2 00 Fer 
3195.21 50e 200¢ 1.0+ 2-1 -1t + .02 Ten? 
3298.85 15 60 -868t -3 + .02 Tem? 
3266.92 15 80 1 + .03 Fel 
2964.50 20 60 52 0 + .02 -Zru 


* Analysis from material by W. F. Meggers, J. Research Natl. Bur. Standards, 47, 7, RP 2221 (1951). 
+ For solar data, see C. BH. St. John et al. Carnegie Inst. Washington Pub. 396; Papers Mt. Wilson Observ., Vol. III 
(1928). The solar wavelengths have been corrected as indicated by H. D. Babcock, C. E. Moore, and M. F. Coffeen, Astrophys. 


J., 107, 287 ; Contribs. Mt. Wilson Observ. No. 745 (1948). 


+ H. D. Babcock (letter, December 1950) reports that the line at 3195.230 A is stronger than —1 in intensity, and that 
3298.868 A cannot be seen on superior Mount Wilson photographs of the solar spectrum. 


§ In laboratory intensity column, c denotes that the line is complex. See K. G. Kessler and W. F. Meggers, Phys. Rev., 


80, 905 L (1950). 
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absent. Accidental coincidences between laboratory 
and solar wavelengths can easily lead to spurious 
identifications, but if technetium exists in nature, 
the identifications tentatively suggested in Table 2 do 
not seem unreasonable. 

The longest-lived Te isotope known to date has a 
very short half-life, so far as elements found in the 
sun are concerned. The half-life of ®°Te produced at 
Oak Ridge National Laboratory by irradiating Mo 
with neutrons is 9.4x10° years (4). A later deter- 
mination from the Argonne National Laboratory is 
2.12 x 10° years (5). If a longer-lived isotope having 
a half-life of the order of 4x 10® years or more does 
not exist in nature, the suggested solar identifications 
are subject to serious doubt. The possibility that Mo 
ean be transmuted into Te in the sun is an interesting 
speculation. Lines of Mor and Mot are known to be 
present, although not conspicuous, in the solar spec- 
trum. These considerations raise the interesting ques- 
tion as to whether Te is as rare in the earth’s crust 
as has been previously supposed. It appears that the 
possibility is not ruled out that the half-life of °’Te 
or **Te may exceed 10° years (6). 
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A Simple, Inexpensive Microhomogenizer 


Herbert Brendler 


Department of Urology, New York University 
Post-Graduate Medical School, New York 


Quantitative assays of enzyme activity in tissue 
homogenates require that the respective homogenates 
be uniform as to completeness of cell lysis. The 
ordinary Pyrex glass homogenizer, consisting of an 
outer tube and a fitted, motor-driven pestle, has 
proved unsatisfactory in this respect in micro- 
analytical experiments involving many separate 
homogenizations. This is due primarily to the fact that 
the closely ground surfaces rapidly wear away, in- 
creasing the clearance and rendering the shearing ac- 
tion progressively less efficient. When one deals with 
minute amounts of tissue, these differences in the de- 
gree of cellular disintegration, however slight, may be 
quite significant, inasmuch as they are reflected as 
relatively large differences in enzyme activity, when 
the latter are projected against the small weights of 
the tissue assayed. The problem is more acute, of 
course, with tissues such as prostate, muscle, and 
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uterus than with more friable cellular tissues like 
liver, kidney, or spleen. Nevertheless, even in the lat- 
ter variety, wear becomes an important factor when 
many homogenizations have to be done. 

Early in 1948 efforts were made to develop a micro- 
homogenizer, to be used primarily for enzyme studies 
on rodent prostate. Several varieties of all-Pyrex ap- 
paratus were either purchased or constructed in the 
laboratory, but all proved unsatisfactory because of 
rapid wear of the shearing surfaces after 10-20 
homogenizations. Also, as has been pointed out else- 
where (1), the presence of powdered glass in the 
homogenates prevented the use of dry weights for 
reference. A homogenizer was finally constructed of a 
glass homogenizing chamber and a Lucite pestle 
(Fig. 1). 

A thick-walled (2-mm) Pyrex test tube is used, 
approximately 10 cm long, with an inside diameter of 
1 em. The upper 5 em are cut away and replaced by a 
glass cup 5 em in length, which is fashioned from a 
Pyrex test tube measuring 2.5 em in diameter. The 
pestle is made from ¥%-in. Lucite stock. It is easily 
machined to fit snugly into the test tube and measures 
4.5-5.0 em in length. The upper end is threaded onto a 
6-mm aluminum rod about 12 em long. The pestle is 
then ground into its final form with fine carborundum 
powder, using a slow stirring motor. The grinding is 
judged satisfactory wien the dry tube drops slowly 
off the stationary pestle, indicating a clearance of 
about 0.1 mm. 

The original homogenizer has been in active use 
since its construction three years ago. There has been 
no apparent change in the amount of clearance be- 
tween the shearing surfaces or in the efficiency of 
homogenization. This is in marked contrast to the 

1 The author wishes to express his thanks to Charles Tesar 


and A. G. Morrow, of the Johns Hopkins Hospital, for their 
help in this work. 
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rapid deterioration of all-Pyrex homogenizers because 
of the abrasive action of the surfaces on each other. 
The original pestle was designed in the manner de- 
seribed above because it was anticipated that it would 
wear away while the tube remained intact; it was 
therefore threaded onto a metal rod from which it 
could easily be unscrewed when worn, and replaced by 
an identical pestle. In actual fact, however, it has 
demonstrated surprising endurance, and there is thus 
no reason why pestle and rod cannot be machined in 
one piece from Lucite. 

Homogenates made with the original apparatus 
have remained uniformly acellular, microscopically. 
Reproducibility of assays of enzyme activity has been 
excellent. The time required for complete homogeniza- 
tion is somewhat longer than that of a new, all-Pyrex 
homogenizer, but it remains approximately constant, 
whereas the latter suffers a progressive loss of effi- 
ciency. For cellular tissues like liver, complete 
homogenization of 100 mg in 2 ml water at 500 rpm 
ean be effected in 15 see; prostate or uterus require 
40-45 see. In our work we have used wet weights for 
reference most often, but there is no objection to the 
use of dry weights in view of the absence of formation 
of powdered glass. 

The homogenizer is ideally suited for minute 
amounts of tissue, such as cell colonies growing in ecul- 
ture. Here, where tissue weights are impracticable to 
measure, we have referred our results to mg total 
nitrogen. 
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Autoxidation in Lactating Mammary 
Gland Tissue* 


Richard Owen Moore and Walter L. Nelson 


Department of Biochemistry and Nutrition 
and School of Nutrition, 
Cornell University, Ithaca, New York 


In the course of study of fatty acid oxidase in 
lactating guinea pig mammary gland tissue a phe- 
nomenon has arisen similar to the oxidative system 
described by Ellman and McLaren (1) for frozen 
poultry adipose tissue and erroneously called lipoxi- 
dase. The system deseribed by Munoz and Leloir (2) 
and Lehninger (3) for liver, and by Grafflin and 
Green (4) for kidney, which oxidizes fatty acids, ean- 
not be demonstrated to be in operation in mammary 
gland tissue under the conditions used by these in- 
vestigators when fumarate or malate is added as the 
“sparking” cooxidant. However, if such a system is 
allowed to incubate for several hours (4-8 for various 
tissue preparations) at 37.5° C, a period of rapid 
oxidation is initiated, which continues at a steady rate 


1This study was supported in part by a grant from the 
Robert Gould Foundation, Inc., Cincinnati, Ohio. 
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Fic. 1. The system contained the following in final concen- 
tration: 1.0% tissue homogenate, 0.002 M MgSO,, 0.001 ¥ 
Na ATP, 0.01 M phosphate buffer, pH 7.4; also, some flasks 
contained 1.5 uM fatty acid (octanoate, laurate, palmitate, 
or stearate as the sodium salt); others contained an anti- 
oxidant (pyrogallol, hydroquinone, or thymol) in a final con- 
centration of 0.001 M. Water was added to make a final 
volume of 3 ml. 


for an additional 10-12 hr. The later phases of this 
oxidation are prolonged and intensified by the addi- 
tion of numerous fatty acids. A definite similarity can 
thus be noted between this oxidative system in mam- 
mary gland tissue and that of Ellman and McLaren 
in adipose tissue. This is not surprising in view of the 
relatively large fat-tissue content of the mamma. 

In the opinion of the authors the oxidative capacity 
of these tissue preparations does not indicate an 
enzymatically controlled oxidation and especially not 
the fatty acid oxidase system. Fatty acid oxidase has 
been demonstrated by numerous investigators (2-4) 
to be a very labile enzyme system which will not with- 
stand freezing and thawing, storage, or long-time in- 
cubation. Also, these authors and others (5) have 
shown that to demonstrate the presence of a fatty acid 
oxidase, tissue preparations must be prepared in an 
isotonic medium and provided with some member of 
the citric acid cycle as a “sparking” reaction. None of 
these criteria was fulfilled by the system of Ellman 
and McLaren. 

The question then arises as to the proper interpre- 
tation of this oxidation observed in adipose tissue (1) 
and mammary gland tissue. There is ample evidence 
from this laboratory to indicate that the reaction is 
simply autoxidation. Using standard Warburg pro- 
cedures and mammary gland tissue homogenates, and 
measuring the oxygen uptake continuously for 22-30 
hr, the curve shown in Fig. 1 was obtained. The 
kinetics of this curve correspond closely to those 
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Fic, 2. The system was similar to that of Fig. 1 except 
that the tissue preparation had been autoclaved. The “zero” 
reading was taken after a 20-hr induction period. 


usually associated with autoxidation of unsaturated 
fatty acids. It will be observed that the induction pe- 
riod is increased by compounds (pyrogallol, hydro- 
quinone, and thymol) known to be antioxidants for an 
autoxidizing system. By determining bacterial con- 
tamination on agar plates at various times during the 
incubation, we have shown that the increased oxygen 
uptake at 4-8 hr is not due to bacterial growth. 

The oxidation illustrated in Fig. 1 has been con- 
clusively shown not to be enzymatic, since it is possi- 
ble to repeat this curve in nearly exact duplication on 
a tissue preparation that had been autoclaved for 15 
min at 15 lbs pressure. This also rules out the possi- 
bility that a new compound is being enzymatically 
formed during the induction period, which might then 
be rapidly oxidized during the later stages of the ex- 
periment. Even with this autoclaved preparation, the 
addition of fatty acids (1.5 uM octanoate, laurate, 
stearate, or palmitate) will increase the extent of 
autoxidation during its terminal phases. If the auto- 
claved system is allowed to incubate in the Warburg 
flasks at 37.5° C for 20 hr before shaking is begun 
and manometer readings are taken, the data shown 
in Fig. 2 are obtained. This figure corresponds closely 
to that in the report by Ellman and McLaren. The ex- 
tent of oxygen uptake is substantially greater than 
that usually considered as being due to respiratory 
enzyme systems in equivalent tissue preparations. 
Additional experiments have shown that the oxidation 
does not require the presence of ATP or magnesium 
ions, as does the fatty acid oxidase system. 

The fact observed here (as well as by Ellman and 
McLaren) that fatty acids increase the oxygen con- 
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sumption of this system cannot therefore be in- 
terpreted as being due to a fatty acid oxidase, but 
must be considered as affecting the extent of autoxida- 
tion of the system. The mechanism by which added 
fatty acids increase the extent of autoxidation is not 
known; however, one might speculate that a mutual 
solubility effect with the unsaturated constituents is 
brought about, thus placing these unsaturated com- 
ponents in a more favorable position for autoxidation. 

In conelusion, we should like to point out that the 
oxidation observed in lactating mammary gland tissue 
is due to autoxidation and not to a fatty acid oxidase, 
and that observed in frozen poultry fat (1) appears 
to be of the same type. 
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Concerning Orthography of 
Scientific Names 


Jiri Pacle 
Bratislava, Czechoslovakia 


Pierre Bonnet (France) proposed quite recently 
(1) that the following paragraph should be added to 
the Appendix to the International Rules of Zoological 
Nomenclature : 

Paragraph “F” entitled “Transcription of the Roman v 
and i:” “The letters v and i become u and i before a conso- 
nant, and v and/or j before a vowel. Examples: urbs, ventus, 
illustris, imperialis (in the former event); dives, ventus, 
Jugum, jucundis (in the latter case). 

First, some inexactness in the above proposal must 
be mentioned. Should the letters v and i become re- 
spectively, v and j before a vowel (sic!), then the 
words imperialis (quoted as an example, ut supra), 
Equus, conspicuus, tenuis, etc., are to be written im- 
perjalis, Eqvus, conspievus, tenvis, ete. This is surely 
not intended by the author of the proposal. Accord- 
ingly, the dicta “before a consonant” (I) and “before 
a vowel” (II) are to be completed as follows: “Before 
a consonant and, in addition, before a vowel at the 
ending of a syllable” (I); “before a vowel at the be- 
ginning of a syllable” (II). 

Unfortunately, these amendments of the original 
dicta of Professor Bonnet cause serious trouble if 
we consider the transcription of Greek diphthongs like 
Gi, et, Ol, vt, av, ev, followed by a vowel. How are names 
such as Aglaia, AyAaa, Meioneurites, Mewveipitns, 
Oiorhinus, Ovoppvés, Euonymus, Evovupos, Evetria, 
Evetnpia to be spelled in that ease? The philologically 
correct spellings of these names would be: Aglaea, 
Meoneurites (better than Mioneurites), Oeorhinus, 
Euonymus, and Eueteria. 

According to Art. 70 of the International Rules of 


1 The original text in French put here into English. 
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Botanical Nomenclature and Art. 19 of the Interna- 
tional Rules of Zoological Nomenclature, the original 
spelling of a name must be retained, except in the case 
of a typographic error or of a clearly unintentional 
orthographic error (error of transcription, a lapsus 
calami). When this rule is applied to the above- 
mentioned examples, we find it necessary to use the 
original forms Aglaia, Meioneurites, Oiorhinus, 
Euonymus, Evetria. 

It may be proposed, however, to authors of new 
names that, owing to the requirement of euphony, the 
following suggestions should be regarded in the 
future: 

1. The diphthong e& be transliterated before a vowel as e, 
and before a consonant as i. 


2. The diphthongs a and o be still transliterated as ae 
and oe, respectively. 


3. The diphthong yu be transliterated as -yi,. e.g., opyud, 
orgyia, puja, myia. 

4. The diphthong av be transliterated before a vowel as 
av, and before a consonant as au. 

5. The diphthong ev be transliterated before a vowel as 
ev, and before a consonant as eu, e.g., evetpéros, eveuretus. 

6. The diphthong ov be still transliterated as u (contrary 
to a proposal by Héfker followed by Valckenier Suringar 
[2]. 


The question of writing the simple letters v (u) and 
i (j) being of a typographic rather than an ortho- 
graphic nature, we may use the rules of transcription 
both prospectively and retrospectively, provided that 
a proposal for the amended version of the respective 
paragraphs is accepted. Such minor additions to the 
Codes would bring the official biological nomenclature 
in greater compliance with practice. 

On the other hand, some rules of the transliteration 
of Greek diphthongs cannot have any power to change 
the original orthography of names, and may only be 
considered as being a prospective but nonretroactive 
recommendation. 
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Probable Extreme Age of Pegmatites 
from Southern Rhodesia* 


L. H. Ahrens and A. M. Macgregor 


Department of Geology, 
Massachusetts Institute of Technology, Cambridge, 
and Rhodesian Geological Survey 


The relative ages of the granite intrusives which, 
by and large, comprise the vast basement shield areas 
of the earth’s crust, have been a cause for much in- 
vestigation. The history of these basement-complex 
plutonics is extensive, and batholithic intrusion may 
extend over a period of as much as 1,000 x 10° years. 
For example, in North America, many of the younger 
masses have ages of about 700-1,000x10* years, 

1 This investigation is part of a general program of spec- 
trographic research, carried on in the Department of Geology, 


MIT, under contract with the Office of Naval Research, Wash- 
ington, D. C. 
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whereas in one area (southeastern Manitoba) evidence 
(1,2) seems conclusive that the age of pegmatites js 
2,000 x 10° years or more. The latter area represents 
one of the oldest on the earth’s crust thus far dated, 

In southern Africa, granite and ortho-gneiss base. 
ment rocks—locally known as the “Old Granite”—are 
well exposed along east and west coasts; in the central 
area the “Old Granite” is usually well covered. Along 
the west coast (South-West Africa and northern Cape 
Province) a few age determinations have been made 
by either lead or strontium methods (3, 4). These ages, 
some of which are only approximate, range from 700 
to 1,100 x 10° years; none is extremely old. Stretching 
northward from Natal, the eastern “Old Granite” is 
exposed in Swaziland, eastern Transvaal, and particu- 
larly in Southern Rhodesia. Here some of the peg- 
matites carry lepidolite, the ages of nine of which 
have been determined (Table 1) by the strontium 
method. The method of analysis is basically the same 


TABLE 1 


Strontium AGE DETERMINATIONS ON NINE LEPIDOLITE 
SPECIMENS FROM SOUTHERN RHODESIA* 


Location mie) 
1 Pope Tantalum Mine, 11 miles east of 2,000 
alisbury 1,900 
(Large mauve flakes) 2,500 
2,100 
2,350 

Mean 2,150 + 200 
2 15 miles NNE of Salisbury 2,300 
(Pale, compact) 2,200 
1,750 
2,700 
2,200 

Mean 2,200 + 200 
3 Lutope Tin Mine, Wankie District 2,050 
(Deep-purple, medium-grained) 2,100 
2,200 
2,100 
2,100 

Mean 2,100 + 200 
4 Odzi District 2,000 
(Light-mauve, medium-grained ) 2,000 
1,950 
2,450 
1,950 

Mean 2,100 + 200 
5 Antelope Mine 2,100 
(Massive, purple) 1,900 
1,750 
1,900 
1,700 

Mean 1,900 + 200 
6 South of Al Hayat Claims, Bikita Kop, 2,300 
Bikita District 2,200 
(Pale, fine-grained) 1,700 
2,400 

Mean a! 2,150 + 200 
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Location 
7 Mauve Kop, near Fort Victoria, 3,100 
Bikita District 3,300 
(Deep-purple, medium-grained ) 2,900 
2,300 
3,100 
Mean 2,950 + 300 
8 Nigel Claims, N of Al Hayat Mine, 2,100 
Bikita District 2,100 
(Purple, columnar) 2,000 
2,200 
1,800 
Mean 2,050 + 200 
9 Al Hayat. Mine, Bikita District 3,0007 
(White lepidelite) 2,250 
2,200 
2,500 
2,350 
Mean 2,300 + 200 


* All measurements calibrated in terms of a standard lepid- 
olite from southeastern Manitoba, the age of which has been 
taken as 2,200 x years. 2,200 x 10° years=mean of lead 
and strontium ages. Analysts: M. Davidson and L. Ahrens. 

+ This result omitted from calculation of mean. 


as described by Ahrens (4) but has been modified and 
improved by M. Davidson in the Cabot Spectro- 
graphic Laboratory, MIT. 

The mean value for each specimen is given in Table 
2. With the exception of No. 7, all means fall within 
the range 1,900—2,300 x 10° years, which gives a mean 
for all specimens of 2,100 x 10° years. 


TABLE 2 
(Mean Ages from Table 1) 


Age 
No. (years x 10° + 200) 

1 2,150 
2 2'200 
3 2'100 
4 2/100 
5 1,900 
6 2'150 
7 2'950* + 300 
8 2,050 
9 2’300 

Mean 2,100 


* This result excluded from calculation of mean. 


Seen as a whole, the nine ages indicate with a high 
degree of probability that the area of basement in- 
trusives covered by these lepidolite specimens is ex- 
tremely old and is comparable in age with the base- 
ment granite exposure in southeastern Manitoba. This 
makes at least two areas on the earth’s crust that have 
an age of about 2,000 x 10° years, or perhaps a little 
more. A third possible area of like magnitude in age 
is that of the granites and associated pegmatites at 
Varutriisk, Sweden (an age investigation on this area 
is still in progress). A fourth region of great age, but 
possibly a little younger, is that of northern Karelia, 
Russia. 
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Field evidence in Southern Rhodesia, as elsewhere, 
on the basement intrusives shows that phases of mas- 
sive igneous emplacement were fairly numerous, and 
the fact that eight of the above ages are in good 
agreement (within + 200 x 10° years of the mean) does 
not necessarily mean that they belong to the same 
phase of activity. They evidently all belong to the 
same major cycle of orogenic events. The analytical 
error on each specimen is about 10% (+200 10° 
years at 2,000 x 10° years) and gives some latitude for 
more than one phase of activity. Taken as a whole, the 
area is approximately twice as old as the basement 
plutonies along the west coast. 

A chief criticism that may be leveled at the validity 
of the age determinations given here is that no isotope 
analyses have been made. Although such an analysis 
is always desirable, there seems little doubt that the 
strontium in the Rhodesian specimens is largely radio- 
genic. This is based for the most part on reasons given 
(2) in the discussion of lepidolite ages from Manitoba 
and on the following short discussion on calcium. 

Strontium is commonly associated with calcium, 
and the concentration of this common element serves 
as a useful, though rough, indicator of the possible 
presence of ordinary strontium. Table 3 gives some 
approximate calcium concentrations. With the execep- 
tion of No. 9 (0.07% Ca), calcium is relatively low 
(0.006-0.015%) and is typical of the amounts fre- 
quently found in lepidolite. The measured age of No. 
9 (Table 1) appears slightly greater than any of the 
other accepted ages and could conceivably be due 
to the presence of a little common strontium. 


TABLE 3 


APPROXIMATE CALCIUM CONCENTRATION IN SOUTHERN 
RHODESIAN LEPIDOLITE 


No. % Ca 


a 


Considering the great age of these specimens, a 
fairly high proportion of this calcium (up to 40% in 
some) is likely to be radiogenic; that is, formed by 
B-deeay of K*°. 

No attempt will be made to discuss the geological 
significance of the lepidolite ages here, but one of us 
(AMM) is utilizing them as an aid in attempting to 
determine the pre-Cambrian succession in Southern 
Rhodesia. 
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Static Electrification of Solid 
Particles by Spraying 


S. J. Czyzak* and D. T. Williams 
Battelle Memorial Institute, Columbus, Obio 


The known basic mechanisms of electrification have 
been classified into five or perhaps six groups (1), and 
it is believed that more than one of the mechanisms 
may operate during the process. Spray electrification 
of liquids has been studied by several investigators 
(2-7). 

A commercial-type spray gun modified to produce a 
fine spray of variable density was used in this experi- 
‘ment. The spray was deposited on an insulator con- 
sisting of five sheets of polyethylene (4” x 5’) bound 
an aluminum backing plate (4” x 5” x 1/16”). Be- 


7 


Potential im Arbitrary Units 


+ 


Fic, 1, Acetone spray on polyethylene, 


fore the spray was deposited, the insulator was posi- 
tively or negatively charged to the desired potential 
by means of corona wires. By running a series of 
preliminary tests, it was observed that for optimum 
condition the distance of the nozzle from the insulator 
and the pressure of spraying were 15 em and 10 psi, 
respectively. At lower pressures reproducible data 
could not be obtained because a uniform spray could 
not be maintained. At higher pressures and at 15-em 


1 Present address: Physics Department, University of De- 
troit, Detroit, Mich. 
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TABLE 1 
HALF-TIME Decay Data 
Polarity 
f 
Cloud Ms Low Medium Hea 
lyeth- vy 
density oo (sec) (sec) (see) 
plate 
Acetone 156 
- 260 
Starch + Negligible 
~ 290 
Charcoal 464 27 13 
- 202 24 15 
50/50 Charcoal 110 
starch mixture ~ 22 


distance or more, a cireular area free from particle 
deposit was produced, indicating that the blast effect 
of the spray had not been eliminated before reaching 
the plate; the density of spray was increased or de- 
creased by varying the length of the needle valve stem, 
For these tests, three arbitrary settings on the needle 
valve stem were made so that a light, medium, or 
heavy spray density was obtained. The density was 
not evaluated quantitatively. After depositing the 
spray on the insulator for a specified length of time, 
the change in potential was measured by means of a 
sensitive electrometer. Any variation in the potential 
after the spray cloud was deposited on the charged 
plate indicated the polarity and magnitude of the 


Potential Arbutrary Units 


Polyethylene positiwely 
Starch spray 
Polyethylene negatively 


20 180, 20 +300 420 480 00 
Time seconds 


Fic. 2. Starch and charcoal spray on polyethylene. 
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Fic, 3. 1:1 mixture of starch and charcoal spray on poly- 
ethylene. 


cloud charge. By repeating the operation several times 
on the same plate, the rate at which the charge on the 
plate was “decaying” was determined. 

A series of experiments was conducted on several 
insulators—Kodapak, mica, pliofilm, and polyethyl- 
ene—to determine which would be most satisfactory. 
The various insulators attached to an aluminum back- 
ing plate were charged, positively and negatively, by 
means of corona wires. The different dielectrics be- 
haved quite differently when charged. Polyethylene ac- 
cepted a high and uniform charge repeatedly, regard- 
less of the polarity. The other dielectrics varied con- 
siderably. For this reason polyethylene was chosen for 
the spray experiments (8). 

Spray experiments using water, carbon tetrachlo- 
ride, acetone, and glycerine were first tried to test the 
experimental method and sensitivity of the apparatus. 
Other investigators (2-5, 7, 9) have used some of 
these liquids to study spray electrification. In the case 
of dry sprays, charcoal and starch were used to study 
the electrification of solid particles. Powders were 
vacuum-dried before using. 

In the case of water. carbon tetrachloride, and 
glycerine sprays for low-, medium-, or high-density 
spray clouds, no change in potential was observed on 
the polyethylene plate regardless of the polarity of 
the plate. Chapman (3, 4) observed in the case of 
water sprays that particles of positive and negative 
charges of small magnitude existed in the sprays in 
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approximately equal amounts, and Dodd (10) found 
this also existed in the case of poorly conducting 
liquids. This would indicate the same condition exists 
in the case of carbon tetrachloride and glycerine. 
However, for acetone spray an exponential-type decay 
was obtained on the polyethylene plate (Fig. 1). The 
half-time decay values for a low-density spray cloud 
were 156 see and 260 see for droplets deposited on 
a positively charged and negatively charged poly- 
ethylene plate, respectively. Thus it appears that the 
acetone spray contained more negative than positive 
earriers. Repeated tests gave results reproducible to 
within 10%. 

Fer low-density spraying of powdered charcoal, 
starch, and a 1:1 mixture of charcoal and starch, an 
exponential-type decay was also obtained. The half- 
time decays obtained are shown in Table 1 and Figs. 
2 and 3. The mixture had a considerably faster half- 
time decay than either of the pure powder sprays, 
varying anywhere from a factor of 5 to more than an 
order of magnitude, depending upon the material and 
polarity. In the case of starch the half-time decay for 
a spray depositing on a positively charged plate was 
negligible, whereas on a negatively charged plate it 
was 290 sec, thus indicating that the starch spray 
cloud had a great preponderance of positively charged 
particles. The charcoal spray gave half-time values 
of 464 sec and 202 see for positively and negatively 
charged plates, respectively. Medium- and high-den- 
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Fie, 4. Medium- and high-density charcoal sprays on poly- 
ethylene negatively charged. 
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Fic. 5. Medium- and high-density charcoal sprays on poly- 
ethylene positively charged. 


sity spray experiments were done using charcoal, and 
again the exponential type decay was obtained; how- 
ever, the half-time decays were of an order of mag- 
nitude faster than in the case of the low-density spray 
clouds, and are shown in Table 1 and Figs. 4 and 5. 
Repeated tests with powders gave results reproducible 
to within 10%. 

In both liquid and solid sprays an exponential-type 
decay of the charge on the polyethylene plate is ob- 
tained, and its rate of decay is dependent upon the 
density of spray and material used. This serves to 
indicate the net polarity and the magnitude of the 
spray cloud. In the case of the spray deposit of 1:1 
charcoal-starch mixture, it is found that it produces 
a considerably faster half-time decay on the charged 
polyethylene plate than in the case of the individual 
powders. If the charging of the solid particles is as- 
sumed to be caused by triboelectric phenomenon—i.e., 
contact of particles with metal—then it would appear 
that the phenomenon operates at greater efficiency in 
the case of the mixture. Since, after spraying has be- 
gun, some of the particles adhere to the nozzle, the 
available contact surface is decreased, thereby de- 
creasing the opportunity for the triboelectric phe- 
nomenon to operate. In the case of a mixture, how- 
ever, both types of particles would adhere to the 
nozzle, permitting the triboelectric phenomenon to 
operate more efficiently. It would seem that the data 
qualitatively verify this. No satisfactory explanation 
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seems available for the change in the ratio of positive 
to negative carriers for charcoal sprays when the 
density is increased. 
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Prevalence of Escherichia coli Strains 
Exhibiting Genetic Recombination 


Joshua Lederberg 


Department of Genetics,1 College of Agriculture, 
University of Wisconsin, Madison 


The first bacterium to be tested by an efficient selec. 
tive method for the occurrence of genetic recombina- 
tion was strain K-12 of Escherichia coli. Experiments 
with auxotroph mutants of this strain promptly gave 
conclusive, positive evidence of genetic exchanges be- 
tween different mutant cells in mixed cultures (1, 2). 
However, subsequent attempts to obtain comparable 
results with a number of other strains used for genetic 
work were fruitless. 

Cavalli and Heslot (3) examined a number of auxo- 
troph strains from the National Type Culture Collee- 
tion (England) and found one that could be crossed 
with K-12. Unfortunately, this isolate has a complex 
nutrition, so far unanalyzed, which greatly hinders 
further work. In other characteristics it closely re- 
sembles K-12. 

It would be surprising if K-12, the first EH. coli 
strain examined, should prove to be uniquely suitable 
for crossing experiments. Unfortunately, the method 
for testing fertility involved a good deal of work: it 
was necessary to prepare at least two nonoverlapping, 
double nutritional mutants from each strain. Despite 
improved techniques (4), such a procedure is almost 
prohibitive for routine survey of new strains. The fol- 
lowing procedure was therefore put into effect for 
preliminary screening. 

A multiple marker strain, W-1177 (= 677-sr in [5]) 
has been developed from K-12 by a long sequence 
of mutational steps. This strain differs from the wild- 
type strain K-12 in these markers: polyauxotrophy 
for threonine, leucine, thiamin; resistance to strepto- 
mycin and to bacteriophage Tl; failure to ferment 
lactose, maltose, mannitol, xylose, galactose, or L- 
arabinose. These may be symbolized as: T-L-B,-S' 
V,’ Lac—Mal-— ete. Typical wild-type F. coli strains 
are T+L+B,+8". These four markers are useful in 
detecting recombination between W-1177 and new 
strains to be screened. Heavy inocula of W-1177 and 


2Paper No. 451. This work was supported in part by a 
grant from the Research Committee, Graduate School, Uni- 
versity of Wisconsin, with funds made available by the Wis- 
consin Alumni Research Foundation. 
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of the propositus are mixed in a complete broth tube, 
and incubated for 6-24 hr. The mixed culture is then 
harvested, and the washed cells are plated on a mini- 
mal agar medium containing 100-1,000 ug/ml strep- 
tomycin. The minimal agar selects prototroph cells; 
the streptomycin selects 8S’. The minimal streptomycin 
agar thus permits the growth only of 7+L+B,+S" 
colonies and suppresses the two parents. This assort- 
ment of characters can arise either by recombination, 
or by mutation of the propositus from S’ to 8’. 
Fortunately, this mutation occurs at an extremely low 
rate, about once per 10?° cell divisions (6), and there- 
fore confusion between recombinants and mutants is 
minimized. On the other hand, the improbable coinci- 
dence of three reverse mutations needed to produce a 
prototroph from W-1177 has never been observed in 
extensive controls (1,2). 

The principal function of the screening procedure 
is the rational selection of cultures appropriate for 
more detailed analysis by the development of auxo- 
troph mutants. Even in this preliminary test, however, 
recombination of unselected markers (V,, Lac, Mal, 
ete.) among the S” prototroph selections usually veri- 
fied the occurrence of genetic interchange. 

Two groups of cultures have been screened so far 
for eross-fertility with W-1177 (ie., K-12). About 
40 cultures from chicken cecal flora (supplied by 
courtesy of §S. Shapiro) yielded one isolate that 
crosses, but very poorly. About 100 isolations from 
human urine cultures (secured through courtesy of the 
Wisconsin State Laboratory of Hygiene) have given 
8 that cross with about the same facility as K-12, and 
an equal number that appear to be less fertile (if 
fertile at all), so that the evidence for recombination 
in the latter is still inconclusive. The possibility that 
some ecotypic differentiation is revealed by the breed- 
ing test deserves further study when it is recalled that 
K-12 is also of human origin. 

Nutritional mutants are being prepared in the new 
isolates. The three cultures so far tested cross freely 
with each other, as well as with K-12 and within each 
strain. 

The new strains differ in a number of characteris- 
tics, including fermentation patterns (3 are sucrose- 
positive; 6, sucrose negative; one is a lactose-negative 
“paracolon” type), colony morphology (R, S, and in- 
termediates by the acriflavine test), and patterns of 
resistance to and production of colicins (7) and 
phages. Preliminary serological studies are under way, 
in addition to experiments to uncover cryptic genetic 
differentiation. There is a strong suggestion that coli- 
cin and lysogenicity interactions may act as genetic 
isolation mechanisms. 

Unfortunately, the survey method does not reveal 
other intrafertile, intersterile breeding groups, nor, 
owing to the dominance of S* (8), can it reveal unre- 
duced diploid hybrids between the different strains. 
Despite these shortcomings, however, the strepto- 
mycin-prototrophy selection method has succeeded in 
displacing strain K-12 from its position as the only 
“sexual” bacterium. 
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The Mode of Action of Growth Substances 
and Growth Inhibitors 


H. Linser and K. Kaindl 


Biological Laboratories, Osterreichische Stickstoffwerke, 
Aktiengesellschaft, Linz, Austria 


Previous experiments have proved (1) that alco- 
holie extracts of different plants show various effects 
in regard to elongation of cells. Interpreting these 
results, it is reasonable to suppose there are growth- 
promoting and growth-inhibiting substances in the 
plants. Amounts of the two types of growth regu- 
lators vary in different kinds of plants. Extracts of 
Brassica sp. show a strong growth-promoting effect, 
whereas extracts of Syringa produce a strong growth- 
inhibiting effect. 

It was therefore of interest to study the effect of a 
mixture of growth substances and inhibitors by means 
of the Avena test. Larsen (2) used the Went test, 
taking the angle of curvature for a criterion of the 
effect, but his results are not very clear and are diffi- 
cult to survey. Hence the question was studied again 
by means of Linser’s (3) paste method, permitting 
measurement of the coleoptyl elongation (Z) and the 
angle of curvature (a°). 


50 
40° 
307 Indoleacetic acid 
204 “ with 10°% cosine 


“ with 10°% eosine 


“ with 10°% eosine 


Eosine (without in- 
doleacetic acid) 


Fic. 1. Mixtures of indoleacetic acid and eosine in different 
concentrations. The solid lines show the curves calculated 
for the different mixtures of indoleacetic acid and eosine. On 
the left, the curve of action is calculated for eosine. The cor- 
responding experimental values are marked as single points. 
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The growth substances tested in these experiments 
were indole-3-acetic acid (I-3-E) and an extract of 
Brussels sprouts; the inhibitors were eosine and a 
Syringa extract. Values for Z in the mixture 1-3-E/ 
eosine in different concentrations are shown in Fig. 1. 
The curves of the other possible mixtures of the above- 
mentioned substances were analogous but differed 
from those of Fig. 1 because of varying efficacy of 
the original substances. 

The following ideas about the mode of action of 
the growth substances and growth inhibitors provide 
a possible explanation of the results. 

The growth-inhibiting or growth-promoting sub- 
stances must be converted into a part of the living 
substance, being adsorbed by molecules of “living 
structure.” It is reasonable to postulate that in the 
molecular system of the living substance there are 
spaces that can be occupied by the molecules of the 
growth regulator. This means that the molecule of the 
growth regulator has a certain affinity for a certain 
“space.” In this connection the ideas of R. Kuhn (4) 
about the mode of action of the sulfonamides may be 
recalled. 

Our hypothesis postulates two kinds of spaces: The 
first filled in by growth substances effects a growth 
promotion; the second type also shows a certain 
affinity, but in this case growth inhibition results. 

It is immaterial whether there is a molecular process 
of self-reproduction, as postulated by Dehlinger (5), 
Neugebauer (6), Jordan (7), or Friedrich-Freska (8), 
with the growth substance as a “brick” of the mole- 
cule of the living substance, or whether the active sub- 
stance is effective by adsorption in a certain place 
with a specific metabolic function influencing the 
growth process. 

Any organic molecules brought from outside into 
the plant will not ordinarily be able to fill the “spaces” 
of the growth substances with the necessary active 
compound for the growth effect. The molecules ac- 
cumulate somewhere on the living structures, where 
they disturb their functions and exert an inhibiting 
action. The growth substances, besides promoting 
growth, have also an inhibiting effect, although the 
latter is less probable. Thus every growth substance 
consists of a promoting and an inhibiting compound. 

From these theories, the following equation, which 
should apply to the experimental results, and which 
shows the relation between the increase of elongation 
(Z) and concentration of growth substances (c), can 
be derived : 


Z=A(1—-e7 *:%) . 
For growth inhibitors the formula is: 


Finally, for mixtures of growth substances and 
growth inhibitors, the formula is: 


k, Ve," le, ). 
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A, B, and C denote figures, which are proportional 
to the number of places of adsorption (“spaces”) 
mentioned above; k and | denote probabilities of hits 
per unit of concentration. If the constants are chosen 
correctly, the theoretical curves can be brought into 
agreement with the curves established by the experi- 
ments. The curves for the mixtures I-3-eosine (Fig. 1) 
could be derived mathematically from the values for 
the different substances with good conformity. 
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Desoxyribonucleic Acid Content of Rat 
Liver Nuclei Influenced by Diet 


J. O. Ely and M. H. Ross 


Biochemical Research Foundation, 
Newark, Delaware 


That the desoxyribonucleice acid (DNA) content of 
all diploid cells of an animal, and the species, is con- 
stant has been suggested by a number of investigators 
(1-4). This would exclude the possibility that diet in- 
fluences the DNA content of nuclei. Kosterlitz et al. 
(5,6) and Davidson (7) suggested that the DNA 
content of liver nuclei of rats was not influenced by 
fasting or by protein-free diets. 

Nuclei in sections of livers of rats on a protein-free 
diet were observed to stain more intensely by the 
Feulgen nuclear reaction than those of rats on the 
laboratory stock diet, and the results of the present 
investigation obtained by both chemical and cyto- 
chemical methods indicate that the diet does influence 
DNA content of nuclei of rat livers. 

Male rats from the Albino Farms, Red Bank, N. J., 
130-160 g, were maintained on one of three diets: 
Fox Food Blox (Allied Mills), which contained a 
minimum of 26% protein; a semisynthetic diet con- 
taining 12% washed casein (Eimer and Amend) ; and 
a protein-free diet (Table 1). 

Nuclei were prepared from the livers with 5% cold 


TABLE 1 
COMPOSITION OF DIETS 
12% Protein- 
casein free 
diet diet 
(%) (%) 
Casein 12.0 0.0 
Corn oil 5.0 5.0 
Dextrose 77.0 89.0 
Salt mixture 4.0 4.0 
Rice bran extract (Vitab) 2.0 2.0 
Riboflavin 0.002 0.002 
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THICKNESS - MICRONS 


Fic. 1. Relation of density of Feulgen color in nuclei to 
thickness of sections. Protein-free diet ; O-——O, 
12% casein diet ; Q----O, Fox Food Blox diet. 


citric acid by the method described by Marshak 
slightly modified (8) after the livers had been per- 
fused in situ with cold 0.85% sodium chloride solu- 
tion. 

The number of nuclei per ml of the nuclear sus- 
pensions was determined by means of a blood cell 
counting chamber. The amount of DNA in known 
numbers of nuclei was determined by a slight modifi- 
eation of the method described by Kosterlitz (5). The 
suspensions contained all types of liver nuclei. A 
comparison of the relative amount of DNA in the 
hepatic nuclei was made by a photometric comparison 
of the Feulgen color in the nuclei of sections. Tissue 
specimens from each group were mounted together 
and cut with the same stroke of the microtome knife; 
this assured equal thickness of sections. Ten oil im- 
mersion fields per section were photographed with 
green light (Wratten B Filter, 4-mm obj., 10 x ocu- 
lar) and constant exposure times. 

Densitometric measurements were made as de- 
scribed elsewhere (9). The circular, or slightly ellipti- 
eal, film images of hepatic nuclei were projected 
through a circular opening onto the photoelectric ele- 
ment of the densitometer. The opening in the densi- 
tometer was great enough to admit the whole pro- 
jected nuclear image. The fit of image into the 
opening was not always exact, and with slightly oval 
images some of the background field was admitted. 
This introduced a slight error common to all sections. 
Approximately 100 nuclei were measured from each 
liver. The accuracy of the method was tested by 
measurements of sections cut at 2 different thick- 
nesses. Fig. 1 shows that as thickness of. section was 
increased there was a corresponding increase in Feul- 
gen color. 

In order to determine if any differences found in 
the DNA content of the nuclei from the three dietary 
groups were due to changes in ploidy, the diameters 
of a minimum of 10,000 nuclei (from the nuclear 
suspension from 10 rats) of each group were meas- 
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ured with a filar micrometer. All spherical nuclei, re- 
gardless of size, were measured. The results of the 
measurements of nuclei of each group were condensed 
so that the intervals are 1 » and extend from 4.5 to 
18 ». The volume of the average nucleus at each in- 
terval was calculated on the assumption that the 
nuclei were spherical. 

It may be seen in Fig. 2 that the nuclei of the livers 
of the rats fed the protein-free diet were the smallest 
of the three groups, those of the 12% casein diet in- 
termediate, and those of the Fox Food Blox the 
largest. The graph does not include a small number 
of the largest nuclei of the groups; there was no 
appreciable difference between the groups among 
these nuclei. 


g 8 


NUMBER OF NUCLEI 


VOLUME - CUBIC MICRONS 


Fic, 2, Comparison of volumes of nuclei of livers from rats 


fed different diets. . Protein-free diet; O----O, 
12% casein diet ; @——@, Fox Food Blox diet. 


The mean volumes of the nuclei from the three 
dietary groups were as follows: Fox Food Blox diet, 
572 eu w (10,196 nuclei) ; 12% casein diet, 494 cu » 
(10,126 nuclei), or 13.6% smaller than those from the 
Fox Food Blox diet group; protein-free diet group, 
372 cu pw (10,280 nuclei), or 35% smaller than those 
from the animals fed the Fox Food Blox diet. 

The results of the chemical determinations of DNA 
in isolated liver nuclei and of the photometric com- 
parison in histological sections of the amount in the 
hepatic nuclei of livers of rats of the three dietary 
groups are shown in Table 2, a and b. It may be seen 
that with the diet of Fox Food Blox the average 
nucleus, although largest in volume of the three 
groups, contained the smallest amount of DNA, 
1.02 x 10-* mg; with the 12% casein diet the nuclei 
contained an average of 1.17 x 10-* mg DNA/nucleus; 
with the protein-free diet, in which group the nuclei 
were the smallest, the nuclei contained the most DNA 
per nucleus, 1.20 x 10-* mg. The values were approxi- 
mately 18% greater with the protein-free diet and 
15% greater with the 12% casein diet than with the 
Fox Food Blox diet. 

The DNA content of the hepatic nuclei, com- 
pared photometrically (Fig. 3), was 50% greater 
(P < 0.01) in the rats fed the protein-free diet than 
in those from the rats fed the Fox Food Blox diet, 
although the nuclei in the latter were approximately 
14% larger than those of the other two groups, which 
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TABLE 2 


DNA CONTENT oF Rat LIVER NUCLEI 
Relative amount 
of DNA in 
Dineen DNA/nucleus nuclei Relative 
No. rats diet Diet (chemical method ) (cytochemical size of 
mg method) nucleit 
extinction 
coefficient 
27 8-49 Fox Food Blox 1.02 (+ 0.009*) x 10* 
a 26 12% Casein 1.17 (+ 0.010 ) x 10° 
27 Protein-free 1.20 (+ 0.008 ) x 10° 
9 15-40 Fox Food Blox 0.723 + 0.084 2.563 + 0.486 
b 9 12% Casein 0.961+ 0.092 2.240 + 0.094 
9 Protein-free 1.090 + 0.063 2.241 + 0.136 
5 60 Fox Food Blox 0.98 x 10° 
5 30 12% Casein + 1.00 x 10° 
c 30 Fox Food Blox 
5 30 Protein-free + 1.00 x 10° 
30 Fox Food Blox 
5 60 Fox Food Blox 0.808 + 26.5 
5 30 12% Casein + 0.808 + 11.7 
d 30 Fox Food Blox iii 
5 30 Protein-free + 0.844 + 14.4 
30 Fox Food Blox 


* Standard error of mean. 


were equal in size (Table 2, b). The DNA content of 
the hepatic nuclei from the rats of the group fed the 
12% casein diet was also greater (33%) than that of 
the Fox Food Blox diet fed group. 

When groups of rats were fed the three diets for 
30 days, and then fed Fox Food Blox diet for an ad- 
ditional 30 days, no significant difference (P > 0.05) 
was found in the DNA content of the nuclei of the 
livers from the three groups (Table 2, c and d). 


& 


B 


Fic. 3. Feulgen-stained sections of rat liver. (x 450.) A, 
Protein-free diet; B, Fox Food Blox diet. The sections were 
mounted and stained on the same microscopic slide, photo- 
graphed on the same strip of film with equal exposures; the 
prints were made under identical conditions of exposure and 
development. The intensity of Feulgen color varies consider- 
ably among the nuclei. 
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+ Weights of 100 cutouts of projected nuclear images. 


The average DNA content of 1.02x10-* mg/ 
nucleus for rat liver is in agreement with that found 
by Dounce and co-workers (10) and with that of Day 
(11), who reported an average of 1.02x10-* mg/ 
nucleus based on the thymine content. 

The increase in nuclear DNA content caused by the 
diets apparently cannot be accounted for on the basis 
of increase in polyploidy if size of nuclei is used as 
the criterion of polyploidy, since the values for DNA 
were in the reverse order of nuclear size. 

There appears to be a definite relationship between 
nuclear DNA content in the rat liver and the nutri- 
tional state of the animal. For example, three groups 
of 10 rats each, initially equal in weight, fed the three 
diets for 8-37 days, had average final weights of: 
Fox Food Blox diet, 278 g; 12% casein diet, 177 g; 
protein-free diet, 117 g. The DNA contents of the 
nuclei of the three groups were in the reverse order 
of magnitude. In the experiments the nuclear DNA 
content was increased when the protein content of 
the diet was decreased. 

These results do not support the suggestions made 
by Kosterlitz (5), Campbell and Kosterlitz (6), and 
Davidson (7) that fasting and protein-free diets do 
not influence the DNA content of nuclei. A probable 
explanation for the difference between these results 
and those of Davidson is that in Davidson’s experi- 
ments rats were fasted for 24 hr, whereas the experi- 
mental period in our experiments varied from 8 to 
49 days. The evidence presented by the other investi- 
gators appears to be indirect; the nuclei were not 
isolated, not counted, and the DNA was not estimated 
per nucleus. 

An explanation for increased DNA in the nuclei 
of the livers of rats fed nutritionally poor diets, as 
found in these experiments, is not clear. A suggestion 
is found, however, in the work of Leuchtenberger 
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(12), who found with Sarcoma 180 that in the early 
stages of pyenosis there was a considerable increase 
of DNA in the nuclei. It may be possible that under 
jnanition liver nuclei enter a similar condition, and 
under continued stress many of the nuclei may pass 
through severe pyecnosis and disappear, thus reducing 
the number of nuclei in the liver. 
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A Suggested Simplification of Blood 
Volume Analysis Using 
the Dye T1824 


Seymour L. Shapiro 
Biological Laboratory, 
Arlington Chemical Company, Yonkers, New York 


The analysis for blood volume as initially practiced 
{1) involved drawing a “blank” blood specimen, in- 
jection of the dye, and the withdrawal of four addi- 
tional dyed blood specimens at noted time intervals. 
Subsequent workers (2, 3) established that satisfac- 
tory results were obtainable through the use of a 
“blank” blood, injection of the dye, and blood with- 
drawal to obtain a “dyed” specimen 10 min after in- 
jection of the dye. 

The use of the plasma blank, although theoretically 
correct, is of questionable value in view of problems 
arising from differences in turbidity and/or degree 
of hemolysis (1, 3-5) between the blank and dyed 
specimen. 

The observation (3) that the absorbency of the dye 
T1824 in plasma at 680 mp is one fourth the absorb- 
ency at 620 mp has suggested the following experi- 
ment designed to demonstrate that the blank specimen 
is not required. 

Pooled plasma specimens were prepared to contain 
known amounts of the dye T1824, and the samples 
were blanked out against the same undyed plasma 
specimen, other undyed plasma specimens, and 0.9% 
saline containing 2 ml plasma/100 ml (Table 1). The 
optical density at 680 was subtracted from the optical 
density at 620, and the result multiplied by 4/3, yield- 
ing the corrected optical density that could be equated 
to ug dye/10 ml plasma: 


OD =4/3(ODe»- OD we), 


where OD is corrected optical density, and OD,.. and 
OD so refer to readings made at these respective wave- 


lengths in mp. 


TABLE 1 


RECOVERY oF THE Dye T1824 Usine DirrereNnt 
BLANK PLASMAS OR SOLUTIONS 


ug T1824 found 


0.9% 
le Undyed Plasma Plasma saline 
plasma A B eontain- 
«Plank blank blank ing 2% 
P plasma 
1 18.8 18.9 18.9 21.3 20.6 
2 31.3 32.4 31.5 31.8 31.2 
3 37.5 38.7 38.2 38.2 37.0 
4 50.0 50.5 51.8 50.5 


49.8 


It is advantageous to use a plasma blank, rather 
than a “water” blank, since readings can be made in 
the most accurate range of the spectrophotometer 
seale. 

Using this technique, the procedure for determining 
blood volume is thus simplified to injecting the dye 
and obtaining a single blood specimen at a noted time 
interval. 

Since in time of an emergency particularly, many of 
the patients whose blood volumes are required are 
receiving blood, plasma, or other fluids parenterally, 
the injection of the dye could be made through the 
tubing connecting the fluid reservoir with the vein. In 
this form the blood volume analysis is simplified to 
the point where the patient need be approached but 
one time to obtain a single “dyed” blood specimen, 
which can be used to establish the required hematocrit 
reading as well. 

Interesting details concerning the variations in 
blood volume during parenteral therapy could be 
established by taking blood samples subsequent to the 
administration of the dye, using the correction factor 
established for excretion of dye (3). 


OD (zero time) = OD; (1 + .00187t), 


where OD, is optical density of the specimen, obtained | 
as above, and t=time in minutes after the injection 
of the dye. 

The blood volume is readily calculated from the op- 
tical density at zero time by familiar procedures. 
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Comments and Communications 


In Vitro Production of Cortisone 


In your issue of November 3, 1950 (Science, 112, 
524), there is a most interesting account by Dr. Seneca 
et al. of the production in vitro of cortisone from 
desoxycorticosterone by various mammalian tissues, 
and especially by the adrenal gland. I believe, how- 
ever, that in explaining the observed facts the authors 
have overlooked one most important thing, namely, 
that to every flask they had added 10,000 or 50,000 
units penicillin G and 3.34 ml propylene glycol. In all 
instances where, moreover, glutathione had been added, 
the results were consistently negative. 

The fact that in the flasks with penicillin but with- 
out glutathione nearly always the formation of corti- 
sone by adrenal tissue was demonstrable, whereas this 
was consistently lacking in the flasks containing the 
same ingredients plus glutathione, seems to indicate 
that in the latter case glutathione inhibited cortisone 
formation. Now glutathione 


NH, 
Yi H O H H H,H 


and penicillin G 


HH 
H O H H 
Pact 
| 
HH Oo=C—N———C—C—OH 


have so large a part of their structures in common 
(cf. E. Fischer, Science, 105, 146 [1947]) that com- 
- petitive inhibition becomes a possibility. And, if so, 
the preliminary conclusion should be that it is peni- 
cillin G that is the active catalyzer of the formation 
of cortisone in these experiments—a point well worth 
further experimental confirmation in order to promote 
both a deeper insight into the mode of action and the 
chemical potentialities of penicillin, on one hand, and 
perhaps the artificial preparation of glucocorticoids 
from readily available desoxycorticosterone, on the 
other.’ But at the same time we must realize that these 
experimental results are not to be considered as ex- 
perimental evidence in support of Lewin and Was- 

1A further implication may be that the rapid clinical re- 
covery from infections by penicillin may be in part due to 
the bacteriostatic action of the antibiotic, but in part also 
to a rapid readaptation in the sense of H. Selye, by the in- 


creased production of glucocorticoids. This “aspecific” effect 
of penicillin also merits further investigation. 
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sen’s views, for in the living body no penicillin js 
present unless expressly administered. On the other 
hand, penicillin may then be a powerful adjuvant to 
their method of treatment of rheumatoid arthritis 
with desoxycorticosterone acetate plus ascorbic acid, 
as well as of the same mode of treatment in psy- 
chiatry proposed by M. Moller (Svenska Lékartidn., 
43, 475 [1946]); R. Jens (Northwest Med., 48, 609 
[1949]); E. H. Cranswick and T. C. Hall (Lancet, 
I, 540 [1950]); G. Fachini, F. Ceresa, E. Morpurgo, 
and Z. Korenyi (ibid., 734); and H. Bourne (ibid, 
925). Perhaps the therapeutic success of these meth- 
ods may thus be made more convincing. 

A. GREVENSTUK 
University of Indonesia 
Djakarta 


WE HAVE read with interest Dr. Grevenstuk’s com- 
ments on our paper dealing with the in vitro pro- 
duction of cortisone by mammalian cells (7). It is our 
opinion, however, that lack of experimental evidence 
does not warrant Dr. Grevenstuk’s conclusions con- 
cerning the role played by penicillin. 

Penicillin was apparently not ineluded in the sys- 
tems employed by McGinty et al. (2), when they in- 
cubated Compound §S with adrenal homogenates, and 
isolated Compound F, a substance very closely related 
to cortisone. Neither did the workers at the Worcester 
Foundation, apparently, employ penicillin when they 
produced corticosterone by the method of adrenal per- 
fusion (3). 

Dr. Grevenstuk’s suggestion that penicillin therapy 
in infectious diseases involves a readaptation in the 
sense of H. Selye might be valid. It may readily ex- 
plain the favorable results obtained in some cases of 
rheumatoid arthritis when treated with gold salts; this 
might be thought of as an activation of the adrenal 
cortex to produce glucocorticoids. No evidence, how- 
ever, exists as yet showing that penicillin has any 
stimulating effect on the adrenal cortex in normal 
animals. 

Although the formulas of penicillin and glutathione 
(GSH) may be written to resemble each other, there 
appears little evidence that any definite biological 
relation exists between these two compounds. The 
reference cited by Dr. Grevenstuk (Fischer) states: 
“. . . It would be too far-reaching to draw, without 
experimental basis, any conclusion from this cireum- 
stance [resemblance of the formulas of penicillin and 
GSH], but one may think of the possibility of peni- 
cillin competing with glutathione for enzymatic or 
other mechanisms important for .microbial [italics 
ours] reproduction.” There are some clinical obser- 
vations on a few cases in which penicillin injections 
appeared to have caused a transient rise in the blood 
level of GSH but did not change the blood level of 
oxidized glutathione (GSSG) (4, 5). This fact in 
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itself might arouse suspicion, especially when another 
investigator claims that GSSG acts as an “H-ac- 
ceptor” after penicillin injections (6). In a study 
earried out with microorganisms, it was concluded 
that “such simple experiments do not themselves 
afford unequivocal proof of the participation of glu- 
tathione in the mechanism of penicillin action. How- 
ever, it is generally assumed [italics ours] that -SH 
groups are involved” (7). Penicillin was found to in- 
hibit the enzymic hydrolysis of GSH, but this inhibi- 
tion could be overcome by the addition to the medium 
of more GSH and glutamine (8). If the -SH groups 
of GSH would be blocked, then the addition of GSH 
to our medium could not be expected to inhibit the 
oxidation-reduction system postulated by us. It cer- 
tainly could not inhibit the synergism caused by in- 
sulin. The complete inhibition whenever an excess of 
GSH was added may be better explained by the well- 
known inactivation of insulin in the presence of GSH, 
or by its ability to keep the added vitamin C or other 
still-unidentified factors in their reduced states. 

Penicillin is known to be inactivated rapidly at 37° 
C, the temperature at which all our experiments were 
earried out, but the nature of the inactive end product 
is not known, nor is it definitely established by what 
mechanism the bactericidal action of penicillin pro- 
ceeds. The hypothesis is advanced that some assimila- 
tory processes are blocked at the cell walls, such as the 
assimilation of glutamic acid (9). One might specu- 
late that some of the biological activity of penicillin 
is related to its optical configuration, which happens 
to be the “unnatural” one, and that penicillin may be 
able to enter metabolic process in microorganisms 
capable of metabolizing compounds having the p-con- 
figuration. Whether such reasoning still holds for 
mammalian cells is debatable. Many enzyme prepara- 
tions from mammalian cells, for instance, serve use- 
fully in the enzymic resolution of amino acid race- 
mates. 

It is very dangerous to compare in vitro experi- 
ments with clinical cases, because of the extreme dif- 
ferences in conditions. Clinically, the favorable results 
obtained in cases of rheumatoid arthritis with DOC 
plus vitamin C are open to question, and, according 
to the most recent clinical findings, previous favor- 
able results have not been confirmed. It is therefore 
fallacious to advocate clinical trials involving peni- 
cillin as an adjuvant to DOC plus vitamin C on the 
basis of speculative inferences drawn from in vitro 
experiments. The favorable results obtained by the 
combined use of DOC plus vitamin C in psychiatric 
eases are also being questioned. Clinically, the com- 
bined cortisone and insulin shock therapy in psychi- 
atric treatment gave immediate favorable results in 
about 50% of the cases (10), but the final result was 
not different from insulin shock therapy alone after 
discontinuance of cortisone. 

In a preliminary report on clinical trials (11) it 
was shown that the administration of insulin reduced 
the cortisone requirement in the treatment of rheu- 
matoid arthritis in all stages by as much as 75% of 
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the dosages usually given, and that this type of 
therapy apparently eliminated all the usual objec- 
tionable side effects of cortisone. None. of these pa- 
tients had received penicillin at any time immedi- 
ately preceding this type of therapy. 

These are but a few of the reasons why we have not 
taken penicillin into consideration as an active par- 
ticipant in our system. We believe that penicillin 
serves no other purpose than to keep our system free 
of bacterial contaminants, and that any other con- 
clusions drawn from our experiments with respect 
to the action of penicillin cannot be supported on 
the basis of experimental facts available up to date. 


Eric ELLENBOGEN’ 
Harry Seneca 
Columbia University 
College of Physicians and Surgeons 
New York 


1U. S. Public Health Service postdoctorate research fellow. 
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The Monarch Butterfly 


In your pages (Science, 113, 68 [1951]; see also p. 
729) there was published an article by W. D. Field, 
J. F. Gates Clarke, and J. G. Franclemont on the 
Commission’s decision that in future the name Papilio 
plexippus Linnaeus (1758) shall apply to the butter- 
fly known in America as the Monarch, thus putting an 
end to a controversy that has troubled lepidopterists 
for at least a generation. 

In the Minutes of the Paris Meeting of the Com- 
mission, this decision is recorded in the following 
words : 


(1) to use their plenary powers to direct that the trivial 
name plexippus Linnaeus, 1758 (as published in the 
binomial combination Papilio plexippus) should be ap- 
plied to the American species figured as Danais plezip- 
pus by Holland (W. J.), 1931, Butterfly Book as figure 
1 on plate 7; 

(2) to place the name . . . as determined in (1) above 
on the Official List... . 

(3) to render an Opinion setting out the decisions re- 
corded in (1) and (2) above. 


This statement, for which I take my full share 
of responsibility, means no more, and no less, than 
it says. It does not fix any “type” specimen or “type” 
figure of plexippus and it does not imply that the fig- 
ure to which reference is made belongs to any particu- 
lar subspecies of plexippus from any particular 
“type” or other locality. It says, in effect, only that 


75 


is 
er 
to 
tis 
id, 
y- 
n., 
09 
et, 
£0, 
d., 
1K 
m- 
ur 
ce 
ys- 
in- 
nd 
ed 
ter 
ey 
pr- 
py 
the 
of 
his 
ral 
w- 
ny 
nal 
me 
pre 
cal 
‘he 
PS : 
yut 
m- 
nd 
ni- 
or 
ics 
er- 
ons 
od 
of 
in 
= 


this is a figure of the species with which we are deal- 
ing. Nobody can deny that Holland’s figure represents 
a specimen of Danaus plexippus. That issue, there- 
fore, is settled. 

However, it was very soon pointed out quite con- 
clusively by Field (Proc. Entomol. Soc. Wash., 52, 
234 [1950]), that Holland’s figure was not of Danaus 
plexippus plexippus, but of Danaus plexippus mega- 
lippe Hiibner (or nigrippus Haensch), the Central 
and South American subspecies. Though I cannot see 
that this fact is really of the slightest importance, I 
admit it would have been better had a figure of D. 
plexippus plexippus been quoted. For this “error” I 
am to blame, not Hemming, though in fairness to 
myself I must reaffirm that I considered, and still con- 
sider, that any good, easily accessible figure of D. 
plexippus, of any race or subspecies, would serve the 
Commission’s purpose. Nevertheless, Field argued on 
the basis of his findings that “the Commission did not 
fix the name plexippus to the North American Mon- 
arch .. . but to a distinct subspecies,” a statement 
for which I cannot find the slightest support in fact 
or in logie. 

In order that the Commission might consider how 
best to remove from the minds of lepidopterists 
the doubts (however unjustifiable) that had arisen 
through the reference to Holland’s figure, it was 
decided to consult a sample of well-known lepidop- 
terists on this specific point, prior to rendering the 
necessary Opinion. The letter and draft application 
to the Commission subsequently sent out did unfor- 
tunately contain errors of fact, to which your corre- 
spondents properly call attention. It would have been 
but common courtesy to have called the Secretary’s 
attention to these, especially as the circular was a 
personal inquiry from the Secretary upon which the 
personal views of the recipients were sought. 

However, as your correspondents preferred to com- 
ment publicly and in the severest terms on these pri- 
vate communications, and on the prior action of the 
Commission, it may be well to point out some of their 
own errors. 


+) It is false to charge the Commission with having 
committed in Paris ‘‘a serious error’’ ‘‘in haste’’: your 
correspondents are in error in reading more into this de- 
cision than is there; and to reach a decision quickly on 
a matter that had been before the Commission a year 
or more, and before the lepidopterological public some 
25 years at least, cannot justifiably be called ‘‘hasty.’’ 

ii) ‘‘Hemming’s campaign to replace the Law of 
Priority by Nomina Conservanda.’’ There is no such 
campaign; on the other hand, there is very strong pres- 
sure upon the Commission from all parts of the world to 
put an end to uncertainties and unnecessary changes in 
generic and specific names, and I am convinced the 
methods now being adopted, including in particular the 
expansion of the Official List, are the best for the pur- 
pose. 

tii) The ‘‘careful lectotype designation already pub- 
lished’’ does not exist. The reference is no doubt to 


Corbet’s paper (Proc. Roy. Entomol. Soc. London, B, 18, 
184 [1949]). Corbet’s words are, ‘‘I have no hesitation 
in taking the male specimen bearing the Linnean name 
label as the name-type of P. plexippus Linnaeus, 1758,’’ 
This is not a lectotype designation; it is a claim to have 
recognized the holotype. [The authors of the article make 
no reference to the fact that, in spite of this, Corbet’s 
article ends with the statement that in submitting his 
application to the Commission he recommends the re- 
tention of the name plexippus for the American Monarch 
butterfly. | 

iv) ‘‘Hemming neglected . . . several promincnt in- 
terested lepidopterists.’’ This statement is unworthy of 
your correspondents. No attempt was made to send the 
circular to all interested lepidopterists. A random sam- 
ple, whose names were supplied mainly by me, was taken. 
Would i have selected the authors of this article had my 
choice been biased? Nevertheless, I regret that other 
names did not occur to me at the time. 

v) The Commission having reached its decision on the 
application of the name plexippus, a decision endorsed by 
Congress, it is not open to the Commission to ‘‘recon- 
sider’’ the matter, as requested by your correspondents. 


Much more could be written in criticism of your 
correspondents’ article. But there is much wisdom in 
the old saying “least said soonest mended.” I have 
no wish to add bitterness to this controversy. It re- 
quires objective cooperation, not polemics. 

N. D. Riey 
Department of Entomology 
British Museum (Natural History) 
Cromwell Road, London 


Up or Down? 


E. C. ZimMERMAN’s note (Science, 113, 391 [1951]) 
on voleanism as a contributing factor in change of 
sea level states that the outpouring of lava on the sea 
bottom has been sufficient to raise sea level as much 
as 500 meters, “even if generous allowance is made for 
compensating subsidence.” 

It would appear to me that the “accompanying sub- 
sidence” would have been 100% plus the volume of 
new land raised above sea level. Thus the net result 
would be a slight lowering of sea level. If subsidence 
did not equal the displacement of outpouring there 
would have had to remain gas-filled cavities and this 
seems untenable. 

CHAPMAN GRANT 
San Diego, California 


Erratum 


In Table 1, on page 675 of our article entitled ‘‘An 
In Vitro Method of Screening Amoebicidal Agents Using 
the Phillips Culture’’ (Science, 112, 674 [1951]), the 
formula 7-iodo-5-sulphonie acid-8-hydroxyquinoline should 
read 7-5, diiodo-8-hydroxyquinoline, 

G. W. Rawson 
Microbiological Laboratories 
Ciba Pharmaceutical Products, Inc. 
Summit, New Jersey 
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Book 


Remington’s Practice of Pharmacy. 10th ed. E. Ful- 
lerton Cook and Erie W. Martin, Eds. Easton, Pa.: 
Mack Pub., 1951. 1,616 pp. $16.00. 


This new edition of Remington’s Practice of Phar- 
macy is a most comprehensive treatise of the numer- 
ous aspects comprising the information so essential 
to a thorough understanding of the pharmaceutical 
profession. The edition has been prepared by the 
editors in collaboration with 49 associates, many of 
whom have long-established records of authority in 
their particular field. ’ 

Following the pattern set in the 9th edition, the 
latest Remington is made up of 15 parts under the 
following headings: 


‘Pharmaceutical Background,’’ ‘‘Technical Opera- 
tions in Pharmacy,’’ ‘‘Galenicals and Other Pharma- 


ceutical ‘Preparations,’’ ‘‘Inorganic Chemicals,’’ ‘‘Or- 
ganic Chemicals,’’ ‘‘Testing and Analysis,’’ ‘‘ Laws 
Governing Pharmacy,’’ ‘‘ Professional Pharmacy,’’ ‘‘ The 


Pharmacist in Public Health,’’ ‘‘ Business Methods in 
Pharmacy,’’ ‘‘ Hospital Pharmacy,’’ ‘‘ Biological Prod- 
uets,’’ ‘‘Perfumery and Cosmetics,’’ and the appendix. 
The latter contains chapters on ‘‘ Useful Formulas,’’ 
‘*Antidotes,’’ a glossary of medical terms, and a list of 
pharmaceutical manufacturers. 


There are 121 chapters covering academic and prac- 
tical information in the customary well-organized, 
logical, and efficiently presented fashion. It is note- 
worthy that the many illustrations are of modern 
equipment and procedures that enhance the educa- 
tional features of the book. Every chapter has been 
sufficiently revised to include the latest developments, 
and obsolete material has been deleted. Unfortunately, 
some preparations which are no longer official have 
been allowed to retain the U.S.P. and N.F. designa- 
tion, such as Kataplasm of Kaolin. References used 
in some parts appeared in the literature as late as 
1951. Many of the most recent compounds and phar- 
maceutical preparations are included, as well as the 
latest advances in physical and chemical concepts, 
which are clearly and concisely presented. 

Part I is of particular interest to the beginner. It 
contains chapters on scope, history and ethics, litera- 
ture, and research, which offer an adequate orientation 
to the profession. The chapter on incompatibilities 
presents a different approach to the problems en- 
countered in compounding prescriptions with ingredi- 
ents that may be antagonistic. The subject matter is 
adequate and adaptable to the modern type of pre- 
scription ingredients. Up-to-date material is presented 
concerning solubility and isotonic and buffered solu- 
tions. 

The chapter on “Dental Preparations” could well 
be expanded to be of still greater service to the prac- 
ticing pharmacist. The chapter dealing with statistical 
analysis is particularly significant in view of the im- 
portance of this information in analysis and research. 
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Reviews 


No other pharmaceutical text contains such material. 
“The Pharmacist and Venereal Disease Control” is a 
valuable and interesting chapter. 

The 10th edition of Remington’s Practice of Phar- 
macy continues the precedent of the previous edition 
by providing excellent, encyclopedic information, pre- 
pared in a readily available form, for all those en- 
gaged in any phase of the pharmaceutical profession. 
Some sections of the book, particularly the one deal- 
ing with galenical preparations, might well serve as 
texts. For the most part, however, the material on 
specific subjects does not replace textbooks devoted 
solely to a given subject. 

M. L. Nevrors 
School of Pharmacy 
Medical College of Virginia 


Yellow Fever. George K. Strode, Ed. New York- 

London: McGraw-Hill, 1951. 710 pp. $9.50. 

The activities of the International Health Division 
of the Rockefeller Foundation in the world-wide cam- 
paign against yellow fever over a period of more than 
30 years, resulting in the publication of 422 scientific 
articles, the expenditure of nearly $14,000,000, and 
the distribution of more than 28 million doses of vac- 
cine, are summarized in a most interesting manner. 

The 9 contributors are staff members of the Rocke- 
feller Foundation now in New York. Their respective 
sections of the volume are entitled: “Landmark in the 
Conquest of Yellow Fever,” Andrew J. Warren; “The 
Virus,” Max Theiler; “The Pathology of Yellow 
Fever and the Mammalian Host in Yellow Fever,” 
John C. Bugher; “Immunology,” Kenneth C. Smith- 
burn; “The Arthropod Vectors of Yellow Fever,” 
Loring Whitman; “The Clinical Aspects and Diag- 
nosis of Yellow Fever,” J. Austin Kerr; “Epidemi- 
ology,” Richard M. Taylor; “Controlling Yellow 
Fever,” Hugh H. Smith; “Cost and Man Power,” 
George K. Strode. 

In summarizing the investigations and control pro- 
gram against yellow fever undertaken by the Foun- 
dation, there is contained within this volume the 
latest and most complete account of the disease. Al- 
though the Reed Commission elucidated the basic 
epidemiological facts that permitted control of urban 
yellow fever in this hemisphere and raised hopes for 
its eradication, subsequent experience proved this im- 
possible through Aedes aegypti control. The piecemeal 
addition to our knowledge by the isolation of the 
etiological agent, the finding of suitable experimental 
animals, development of vaccines and the mouse pro- 
tection test, the oceurrence of yellow fever in the 
absence of aegypti mosquitoes, discovery of primate 
and other mammalian reservoirs, the various culicine 
vectors, identity of the disease in Africa and South 
America but with epidemiological differences on the 
two continents, application of modern insecticides in 
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control programs, and the development of. species 
eradication are recorded with a fascination expected 
only in a novel. 

The complicated epidemiology of this disease 
brought into the research team scientists skilled in the 
nonrelated fields of mammalogy, entomology, ecology, 
and even ornithology. The new approaches and the 
techniques developed during the campaign against 
yellow fever are of the greatest importance in attacks 
upon other arthropod-borne diseases. Every public 
health worker, epidemiologist, virologist, medical ento- 
mologist, and medical historian should read this au- 
thoritative and absorbing contribution. The Rocke- 
feller Foundation is to be congratulated for its sus- 
tained effort to solve this puzzle and for the devotion 
and brilliance of its scientists. 

E. Harotp Hinman 
School of Public Health 
University of Oklahoma 


Sourcebook on Atomic Energy. Samuel Glasstone. 
New York: Van Nostrand, 1950. 546 pp. $2.90. 


This book was prepared as a result of the Amer- 
ican Textbook Publishers Institute asking the Atomic 
Energy Commission for a comprehensive source book 
on atomic energy for the use of textbook authors and 
editors. As the chairman of the commission states : 

In his search for material, Dr. Glasstone studied the 
work in the Commission’s various laboratories and the 
files of reports on scientific work. The manuscript was 
reviewed by « number of scientists associated with the 
Atomic Energy program for technical accuracy, and has 
benefited also by the suggestions offered. It was reviewed 
by the Atomic Energy Commission office of classification 
to make certain that the publication in no way jeopardizes 
national security. 


The book presents a large amount of information 
in a manner that teachers of elementary science in 
colleges, and even in the upper grades of high schools, 
will find usable. Starting with the foundations of 
atomic theory, constituents of the atoms, energy and 
radiation, and structure of the atom are discussed. 
The classical phenomena of natural radioactivity, and 
the measurements of radioactivity are then treated. 
This is followed by a chapter on nuclear radiation and 
isotopes. The accelerators of charged particles are 
treated in some detail. The modern development of 
artificial radioactivity, nuclear transmutation, the dis- 
covery of the neutron, and the problems of nuclear 
structure and nuclear forces form an introduction to 
the discussion of nuclear fission and the utilization of 
nuclear energy, as well as the discovery of new ele- 
ments and the uses of isotopes. 

A chapter on cosmic rays and mesons and a discus- 
sion of radiation protection and health physies close 
the book. 

This outline shows that the book is really much more 
than a source book on atomic energy; it is really one 
of the most readable texts in modern physics and as 
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such will be a welcome addition to the libraries of 
physicists, chemists, biologists, and practicing engi- 
neers. Every chapter is well illustrated by diagrams 
and photographs. The book is up to date, and one 
might only wish that it had been written after Novem- 
ber 1950, when the Atomic Energy Commission de- 
classified much additional material. We hope that new 
editions will soon be necessary. In this case it would 
be desirable to bring the chapter on nuclear reactors 
up to date, to give a more detailed outline of the prob- 
lems in reactor design and reactor technology which 
are now accessible to a larger audience than before, 

In its aim to help teachers and research men the 
book undoubtedly will be extremely useful. However, 
for textbook authors, editors, and particularly stu- 
dents, it would be desirable if the large amount of 
understandable and readable material could be sup- 
plemented with a bibliography enabling interested 
readers to refer to original papers and study details 
which obviously could not be discussed in a volume 
this size. 

The book can be highly recommended because of its 
scope and the accuracy with which material has been 
interpreted. 

Kart LarKk-Horovim 

Department of Physics 
Purdue University 


Biometric Analysis: An Introduction. Alan E. Tre- 
loar. Minneapolis: Burgess Pub., 1951. 251 pp. 
$4.50. 


This is an offset-printed book with letter-size pages, 
paper covers, and spiral wire binding, presenting a 
neat if collegiate appearance. The text is easily read 
and the format attractive. The book follows lines of 
elementary teaching, with emphasis on logie rather 
than on mathematics, and on large-sample theory. 
Practical problems are regarded as better adapted to 
specific fields of application than to general presenta- 
tion. 

Chapters on numerical description and objectivity, 
and on variation and probability, set up some of the 
logie and definitions. A chapter on frequency distribu- 
tion, with diagrams and tables, begins the more exact 
treatment. It is followed by chapters on measures of 
central tendency, of variation, form of variation, and 
on the normal curve. In these, diagrams, arithmetical 
and algebraic developments occur, methods of caleula- 
tion are described, and moments, kurtosis, and skew- 
ness are introduced. Discussions of cumulative curves, 
sampling error, and tests of significance of differences 
follow. Next, proportions and ratios are studied, in- 
troducing binomial and Poisson distributions, and 
rates in vital statistics are discussed. Use of chi square 
is then developed; later, tests of independence are 
described. Correlation and regression are developed, 
with emphasis on bivariate distribution. The book 
concludes with several of the common reference tables, 
as well as one on functions of N (1/VN, N/(N-1), 
etc.), which should prove convenient. 
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There is little in the nature of derivation or proof; 
much logic, many diagrams, much rather simple alge- 
bra, and less arithmetic than in most such treatments 
are found. A few exercises are presented. References 
are few and are treated as incidental. 

Small-sample procedure is kept in the background. 
The author draws some inspiration from J. Arthur 
Harris, but fails to present his greatest contribution, 
intraclass correlation, which was a steppingstone to 
progress. Analysis of variance rates only a few lines. 
This will seem to many a glaring omission, since this 


process is an outstanding development of the last 
quarter century, which has opened many experimental 
doors. Many recent advances in mathematical statistics 
are not treated at all. 

The book will be of limited interest and help to 
elementary students. It orients the reader toward the 
classic work of Karl Pearson. It will not satisfy either 
the student of mathematical statistics or the applied 
statistician with deep experimental interest. 

F. M. WaDLEY 
Department of the Navy 


Scientific Book Register 


Proceedings of the Second Clinical ACTH Conference; 
Vol. 1: Research; Vol. 2: Therapeutics. John R. Mote, 
Ed. Philadelphia: Blakiston, 1951. Vol. 1: 531 pp.; 
Vol. 2: 716 pp. $8.50 a volume. 

Creep of Metals. L. A. Rotherham. London: Institute of 
Physics, 1951. 80 pp. 15 s. 

Genetics in Ophthalmology. Arnold Sorsby. London: 
Butterworth; St. Louis: Mosby, 1951. 265 pp. $9.50. 
The Infectious Diseases of Domestic Animals: With Spe- 
cial Reference to Etiology, Diagnosis, and Biologic 
Therapy. 2nd ed. William Arthur Hagan and Dorsey 
William Bruner. Ithaca, N. Y.: Comstock, 1951. 920 

pp. $8.00. 

Handbook of Experimental Psychology. 8. 8. Stevens, 
Ed. New York: Wiley; London: Chapman & Hall, 
1951. 1,436 pp. $15.00. 

Comparative Anatomy of the Vertebrates. Theodore H. 
Eaton, Jr. New York: Harper, 1951. 340 pp. $4.00. 
Problems of Consciousness. Transactions of the First 
Conference, March 20-21, 1950, New York. Harold A. 
Abramson, Ed. New York: Josiah Macy, Jr. Founda- 

tion, 1951. 200 pp. $3.00. 

Space—Time—Matter. 1st Amer. ptg. of 4th ed. Hermann 
Weyl; trans. by Henry L. Brose. New York: Dover, 
1951. 330 pp. $3.95. 

Man and the Animal World. Bernal R. Weimer. New 
York: Wiley; London: Chapman & Hall, 1951. 569 
pp. $5.00. 

Linear Polymers. Elizabeth M. Frith and R. F. Tuckett. 
London—New York: Longmans, Green, 1951. 355 pp. 
$3.50. 

Igneous and Metamorphic Petrology. Francis J. Turner 
and Jean Verhoogen. New York: McGraw-Hill, 1951. 
602 pp. $9.00. 

Genetics: A Survey of the Principles of Heredity. A. M. 
Winchester; Bentley Glass, Ed. Boston: Houghton 
Mifflin, 1951. 371 pp. $5.00. 

Principles and Practice of Obstetrics (DeLee’s). 10th ed. 
J. P. Greenhill. Philadelphia—London: Saunders, 1951. 
1,020 pp. $12.00. 

Insect Physiology. 4th ed. V. B. Wigglesworth. London: 
Methuen; New York: Wiley, 1950. 134 pp. $1.25. 

Eyes in Industry: A Comprehensive Book on Eyesight 
Written for Industrial Workers. Dorothy Adams Camp- 
bell, W. J. B. Riddell, and Sir Arthur Salusbury Mac- 
Nalty. London—New York: Longmans, Green, 1951. 
234 pp. $6.50. 
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Connective Tissue. Transactions of the First Conference, 
April 24-25, 1950, New York. Charles Ragan, Ed. New 
York: Josiah Macy, Jr. Foundation, 1951. 164 pp. 
$3.26. 

Analytic Geometry. 2nd ed. John W. Cell. New York: 
Wiley; London: Chapman & Hall, 1951. 326 pp. $3.75. 

Nerve Impulse. Transactions of the First Conference, 
March 2-3, 1950, New York. David Nachmansohn, Ed. 
New York: Josiah Macy, Jr. Foundation, 1951. 159 pp. 
$3.00. 

Gall Midges of Economic Importance: Gall Midges of 
Trees, Vol. V. H. F. Barnes. London: Crosby Lock- 
wood, 1951. 270 pp. 15 s. 

Elementary Principles of Statistics. A. C. Rosander. New 
York—London: Van Nostrand, 1951. 693 pp. $6.00. 

Advances in Electronics, Vol. III. L. Marton, Ed. New 
York: Academie Press, 1951. 357 pp. $7.50. 

The Chromosomes. 4th ed. M. J. D. White. London: 
Methuen; New York: Wiley, 1950. 124 pp. $1.50. 

Symbolic Realization: A New Method of Psychotherapy 
Applied to a Case of Schizophrenia. M. A. Sechehaye ; 
trans. from French by Barbré Wiirsten and Helmut 
Wiirsten. New York: International Univ. Press, 1951. 
184 pp. $3.25. 

Clinical Laboratory Methods. 4th ed. W. E. Bray. St. 
Louis, Mo.: Mosby, 1951. 614 pp. $7.25. 

Hans Driesch: Persénlichkeit und Bedeutung fiir 
Biologie und Philosophie von heute. Aloys Weuzl, Ed. 
Basel: Ernst Reinhardt, 1951. 221 pp. Sw. fr. 11- 
paper; 13.50 cloth. 

Leb inner 18 Hans Driesch. Basel: 
hardt, 1951. 311 pp. Sw. fr. 11-— 

Modern Interferometers. ©. Candler. London: Hilger & 
Watts; Boston: Jarrell Ash, 1951. 502 pp. $9.75. 

Nutrition and Alcoholism. Roger J. Williams. Norman: 
Univ. Oklahoma Press, 1951. 82 pp. $2.00. 

Faune de France: Cumacés, Vol. 54. Louis Fage. Paris, 
France: Paul Lechevalier, 1951. 136 pp. 1,200 fr. 

De Bare’e sprekende Toradjas van Midden-Celebes (De 
Oost-Toradjas), Vol. I. Rev. 2nd ed. N. Adriani and 
Alb. C. Kruyt. Amsterdam: Koninklijke Nederlandse 
Akademie van Wetenschappen, 1950. 478 pp. 

The Beginnings of Diplomacy: A Sociological Study of 
Intertribal and International Relations. Ragnar Nume- 
lin. New York: Philosophical Library, 1950. 372 pp. 

Allergy: Facts and Fancies. Samuel M. Feinberg. New 
York: Harper, 1951. 173 pp. $2.50. 


Ernst Rein- 
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The First Ohio Intercollegiate 
Geology Field Trip 


C. N. Savage 
Department of Geology 
Kent State University, Kent, Ohio 


THE Kent State Geological Society successfully 
operated the first Ohio intercollegiate geology field 
trip on May 5. The society members, composed of 
geology majors and other interested students, pat- 
terned the trip after the annual New England inter- 
collegiate excursions, which have been functioning for 
more than 40 years. 

Nearly 100 practicing geologists, professors, stu- 
dents (graduate and undergraduate), and interested 
laymen visited the Cuyahoga Gorge Park northeast 
of Akron, Ohio, where rocks and structures of Penn- 
sylvanian and Mississippian age were examined and 
discussed. The Mississippian-Devonian rock section 
along Chippewa Creek east of Brecksville, Ohio, was 
also studied. Student members of the geological so- 
ciety led the trip after distributing their own mimeo- 
graphed 23-page résumé, including maps, diagrams, 
a plate of fossil types, and well log. Subject matter 
reviewed included glacial geology, geomorphology, 
paleontology, and economic geology of the lower 
Cuyahoga valley region. 

Students and faculty members from the following 
institutions were participants: Western Reserve, Ohio, 
Ohio Wesleyan, Bowling Green, Kent State, and Ohio 
State. Several representatives were present from the 
Kirtland Geology Club, Ohio Division of Water Re- 
sources, U. 8. Geological Survey, Cleveland Museum 
of Natural History, Akron Beacon Journal, and the 
Kent State Geological Society. 

It has been suggested that Section C (geology) of 
the Ohio Academy of Science sponsor an intercol- 
legiate trip each year. Several academy members favor 
the substitution of an intercollegiate trip for the re- 
cently initiated fall Academy of Science geology field 
trip. If this is done, then it is strongly recommended 
that the participation of students and laymen con- 
tinue to be encouraged, for this was the primary pur- 
pose of the intercollegiate excursion. Then the spring 
field trip, operated annually by the academy’s Section 
C, might maintain a more professional aspect. 


Association of Geology Teachers 


Sidney E. White 
Department of Geology 
Syracuse University, Syracuse, New York 
Tue first annual meeting of the Association of 


Geology Teachers, Eastern Section, was held at 
Easton, Pa., April 20-21. The Department of Geology 
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News und Notes 


at Lafayette College, under the guidance of James 
L. Dyson, was host for the occasion. The first day 
of the meeting was devoted to the presentation and 
discussion of the following papers: 


Successful Geology Teaching and the Association of 
Geology Teachers, Earl T. Apfel, Syracuse University 

Status of Secondary Education Teaching in Geology, 
Ralph E. Digman, Harpur College 

Geology Instruction at British Universities, Gerald M. 
Friedman, University of Cincinnati 

Cooperation between the Association of Geology Teachers 
and the American Geological Institute, David M. Delo, 
Executive Director, American Geological Institute 

Training Geologists and the Geologists at Work (colored 
movies), Geology Staff, Franklin and Marshall College 

Problems of Teaching Geology in the Urban College, 
Robert L. Bates, Rutgers University 

Geologic Instruction in Pennsylvania, Bradford Willard, 
Lehigh University 

A Review Chart for Historical Geology, Lawrence Whit- 
comb, Lehigh University 

Trends in Chemistry, Mathematics, and Physics Require- 
ments for Geology Majors, Hugh R. Gault, Lehigh 
University 

The Honors Major as an Aid in Selecting Candidates for 
Professional Training in Geology, Paul J. Storm, Uni- 
versity of Pennsylvania 

Geology and General Education, E. P. Thatcher, Wash- 
ington College 

Upgrading the Geological Slide Library, A. Scott War- 
thin, Jr., Vassar College 


Emphasis was placed on the need for education 
of the general public in the value of geology, and 
upon the preparation of students so that they will be 
able to think independently about geology. The neces- 
sity of teaching more earth science in the secondary 
schools was demonstrated. Some of the papers will be 
published in the Journal of Geologic Education. Dur- 
ing the business meeting, held on April 21, an interim 
constitution and bylaws for the new section were 
adopted. 

The section was organized under the leadership of 
Ralph Digman, of Harpur College, in November 1950. 
He has served as president since its founding, and 
much of the success of this meeting was the result 
of his planning and enthusiasm. New officers elected 
for the coming year are: President, Chilton E. Prouty, 
University of Pittsburgh; vice president, A. Scott 
Warthin, Jr., Vassar College; secretary-treasurer, 
Milton T. Heald, West Virginia University; editor, 
Lawrence Whitcomb, Lehigh University. 


Scientists in the News 


James Whitman Agna, of Cincinnati, and David Hy- 
man Feldman, of Chicago, have joined the ECA 
Specialized Technical and Economic Mission in Burma. 
The mission, undertaken at the request of the Burmese 
government, has been functioning since October 1950, 
with Leroy R. Allen, of the USPHS, as chief of its 
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public health division. The medical personnel attached 
to the mission now numbers 15. 


Phyllis F. Bartelme, research consultant in psy- 
chology, has joined the professional staff of the Na- 
tional Society for Crippled Children and Adults as 
New York field representative and consultant in psy- 
chology. She will interpret specific needs of crippled 
children and adults to other national organizations in 
the health and welfare fields. She will also counsel and 
advise state and local Easter Seal affiliates of the na- 
tional society in the development of psychological 
services for crippled children. Dr. Bartelme has been 
research consultant for the Institute of Welfare Re- 
search of the Community Service Society in New York. 


George W. Beadle, chairman of the Division of Biol- 
ogy at Caltech, gave the first R. E. Dyer lecture at the 
National Naval Medical Center, on “Genetic Control 
of Metabolism.” It opened the two-day program mark- 
ing the cornerstone ceremonies for the new Public 
Health Service Clinical Center. 


C. R. Bonnell, of the School of Mines and Metal- 
lurgy, University of Missouri, has been appointed re- 
search engineer at the Minneapolis-Honeywell Com- 
pany. 


R. A. Brink and James F. Crow, Department of 
Genetics, University of Wisconsin, have been elected 
managing editor and associate managing editor of 
Genetics. They are to succeed Curt Stern. 


L. Virginia Carlton, of Northwestern State College, 
has been appointed head of the Department of Mathe- 
matics of Wesleyan College. 


H. V. Churchill, chief of the Analytical Division 
of Aluminum Company of America’s Research Lab- 
oratories in New Kensington, has retired from active 
service. He will be succeeded by his son, J. R. Church- 
ill, who has been his assistant since December 1944. 
H. V. Churchill has been affiliated with Alcoa since 
1919. J. R. Churchill began his career with Alcoa in 
the analytical division of the New Kensington Re- 
search Laboratories in 1929. In 1941 he became chief 
spectrographer, and in 1944 assistant chief of the ana- 
lytical chemistry division. 


Donald S, Clark and Pol Duwez, associate professors 
of mechanical engineering at Caltech, have received the 
Charles B. Dudley Medal, highest award of the Amer- 
iean Society for Testing Materials. Presented at the 
annual meeting of the society in Atlantic City, the 
award was established in 1926 in recognition of meri- 
torious contributions to research in engineering ma- 
terials. Drs. Clark and Duwez wrote on “The In- 
fluence of Strain Rate on some Tensile Properties of 
Steel.” 


Cleo F. Craig has been elected president of Ameri- 
can Telephone and Telegraph Company succeeding 
Leroy A. Wilson, who died on June 28 after a long 
period of illness and ill health. Mr. Craig, financial 
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vice president, had been named acting president two 
days before Mr. Wilson’s death. 


Edward F. Degering, professor of chemistry at Pur- 
due, and a member of the faculty since 1930, will re- 
sign as of August 31. .r. Degering, who is secretary 
of AAAS Section C, has been on leave of absence for 
two years at the Armour Research Foundation and 
at the Miner Laboratories. He has accepted a position 
as research manager with the Buckman Laboratories, 
of Memphis. 


The Electrochemical Society has awarded Paul Dela- 
hay, of Louisiana State University, the Turner Book 
Prize for 1951, donated by Francis M. Turner, vice 
president of Reinhold Publishing Corporation. The 
award is made annually for the best paper submitted 
by a young electrochemist. 


At the annual meeting of the board of the Frozen 
Food Institute, Herman W. Dorn was elected president 
for a term of three years. Dr. Dorn is a former mem- 
ber of the faculty of the University of Iowa and diree- 
tor of research for Irwin, Neisler & Company, Deca- 
tur, Ill., from which he recently resigned to open his 
own food and drug consulting offices in Decatur. 
From 1946 to 1950 he was associate editor of Food 
Technology. 


John Field has been named head of the National 
Science Foundation’s Division of Biological Sciences. 
Dr. Field, on leave of absence as chairman of the 
Department of Physiology of the University of Cali- 
fornia Medical School at Los Angeles, has been serving 
as head of the Biology Branch of the Office of Naval 
Research. 


H. Munro Fox, professor of zoology in the Univer- 
sity of London and president of the International 
Union of Biological Sciences, will be in Washington 
October 15-21 to attend a meeting of the Executive 
Committee of the International Council of Scientific 
Unions. After the meeting, he will visit university re- 
search laboratories and deliver certain lectures in 
California. Dr. Fox has been editor of Biological 
Reviews for the past 25 years. 


Christine Gilbert, senior demonstrator in anatomy 
at the University of Witwatersrand, and Carnegie fel- 
low in embryology, is the guest of the Department of 
Anatomy in the Tissue Culture Laboratory of the Uni- 
versity of Texas Medical Branch during July. Dr. Gil- 
bert is studying the influence of mutagenic factors in 
nervous system development. After leaving Galveston, 
she will return to Baltimore, where she has been work- 
ing with George W. Corner, to complete her studies 
before returning to South Africa. 


The social effects of modern technological develop- 
ments in agriculture and industry will be the focus 
of a year’s study in the Andean valley of Callején de 
Huaylas, Peru, by Allan R. Holmberg and several 
graduate students from the Department of Sociology 
and Anthropology at Cornell. Professor Holmberg, 
who has carried out studies in this region since 1948, 
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plans to begin an experiment in health, nutrition, 
agriculture, and education on the Indian hacienda of 
Vicos, a subsistence agricultural community. The Cor- 
nell anthropologists will work with the Peruvian 
ministries of health, agriculture, and education, and 
with social scientists of the Institute of Ethnology of 
the University of San Marcos. 


Frank M. Huennekens, of the Institute for Enzyme 
Research, University of Wisconsin, and Walter B. 
Dandliker, of the University Laboratory for Physical 
Chemistry Related to Medicine and Public Health of 
Harvard, have been appointed assistant professors in 
the Department of Biochemistry, University of Wash- 
ington. 


Ruth Johnson, first nurse assigned to Iran under the 
Point IV Program, will join the health mission in 
Teheran as chief nurse adviser. Miss Johnson will as- 
sist in the development of public health nursing, par- 
ticularly in the rural areas. She will work with Emil 
E. Palmquist and Frederick F. Aldridge, who are in 
the field as deputy technical assistant director and 
chief sanitary engineer of the Point IV Mission. Miss 
Johnson served in Japan for two years with the 8th 
Army Civil Affairs Program, and in Egypt, Greece, 
and China from 1944 to 1947, assigned to Unrra. 


Edward I. Kotok, assistant chief in charge of re- 
search, has retired after 40 years with the Forest Serv- 
ice. He has accepted a position with FAO as head of 
a Chilean mission on forestry, agriculture, and fish- 
eries, with headquarters in Santiago, Chile. 


Edwin M. McMillan, professor of physics at the 
University of California, has received the Research 
Corporation Scientific Award for 1950. Dr. MeMillan 
is a co-discoverer of neptunium and plutonium. In 
1945 he developed independently the “theory of phase 
stability,” which has made possible the construction of 
the synchrotron, the synehrocyclotron, and the beva- 
tron. 


Walter J. Meek, emeritus professor of physiology 
and associate dean of the University of Wisconsin 
School of Medicine, has accepted a position as lee- 
turer in physiology at the University of Texas Medical 
Branch, Galveston. Professor Meek plans to spend a 
week or two in each spring semester at Galveston 
for a series of conferences and demonstrations in 
physiology. 


To help them in their study of tropical invertebrate 
animals in Panama this summer, Lorus J. and Margery 
J. Milne, of the University of New Hampshire, have 
received a grant from the American Philosophical So- 
ciety. They will spend three months studying the 
light-sensitive structures of the animals they will find 
in the vicinity of the Barro Colorado Island biological 
laboratory at Gatun Lake. They have also received a 
grant from the American Academy of Arts and Sci- 
ences to help finance their trip. 


S. M. Naude, formerly of Stellenbosch University, 
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and H. L. de Waal, of the University of Pretoria, haye 
won the Havenga prizes for physics, mathematics, and 
chemistry. Professor Naude was awarded the prize in 
physics and mathematics “for his important pioneer. 
ing in spectroscopic analysis and for his furthering of 
this science in general while at Stellenbosch and as 
director of the National Physies Laboratory of the 
Scientific and Industrial Council.” Professor de Waal 
won the prize in chemistry “because he showed it pos- 
sible for a professor at a South African University 
to instigate planned and fruitful progress in the field 
of chemistry and to bring about a wider field of sys. 
tematic research in the poisons in South African 
flora.” 


George P. Pearce, an electrical and mechanical en- 
gineer with the Office of Engineering and Construe- 
tion of the Santa Fe Operations Office, AEC, has re- 
tired at the age of 70. He has been employed by the 
government for 17 years. Mr. Pearce will move to 
Albuquerque, where he will work for Holmes & Narver, 
an engineering firm doing work at Sandia Base. 


William H. Peterson, of the University of Wiscon- 
sin, will be a Fulbright lecturer at the University of 
Melbourne in Australia this summer. Professor Peter- 
son will carry some of the university’s special cultures 
of penicillin and citric acid to aid research in Mel- 
bourne. A member of the University of Wisconsin 
faculty since 1909, Professor Peterson was scheduled 
to retire last month, but he expects to return to his 
research laboratories on the campus after his Ful- 
bright lectureship. 


Gésta Saflund will lead the archaeological expedi- 
tion that was being planned by Axel W. Persson at 
the time of his death. After his appointment to a chair 
of classic archaeology at Upsala University in 1924, 
Professor Persson conducted several Swedish expedi- 
tions to Greece and Asia Minor. He was the discoverer 
of the rich finds in the royal tomb at Dendra, and of 
the Temple of Zeus at Labranda, Turkey, dating back 
to 350 B. c. 


John A. Trautman has been appointed director of the 
500-bed clinical center for medical research nearing 
completion in Bethesda, Md. At present he is in 
charge of the marine hospital at Staten Island, N. Y. 
Dr. Trautman assumed his new post on July 1. Com- 
pletion of the center is scheduled for late in 1952. Two 
other appointments are expected: Charles Davidson as 
chief of clinical research and Ralph Knutti as chief 
of extramural activities, both in the National Institute 
of Arthritis and Metabolic Diseases. At present, Dr. 
Davidson is associate director of Thorndyke Memorial 
Laboratory at Boston City Hospital, and Dr. Knutti 
is on the medical faculty of the University of South- 
ern California. 


Alfred Weissler has joined the Research Branch of 
the office of the Chief of Ordnance, the Pentagon, to 
work in a new program of sponsored basic researeh 
in ordnance. He was previously in charge of chemical 
ultrasonics research at the Naval Research Laboratory. 


Science, Vol. 114 


Ed 

( 

an 

£ ope 

the 

Esk 

era. 

Cay 

will 

may 

rev! 

cha 

son 

sou 

10, 

of : 

cha 

In 

nex 

cap 

two 

buil 

Seis 

fess 

Up 

the 

Mai 

eng 

sell 

hou 

Suy 

Gle 

gon 

T 

Mic 

sym 

at 

son. 

E. | 

be « 

eilit 

N 

ope 

an 

on 

W. 

Nel 

Wy 

T 

to g 

|_| 


Education 


Canada’s annual Eastern Arctic Patrol will include 
an eye survey of a large number of Eskimos in co- 
operation with the Canadian National Institute for 
the Blind. J. A. and Mrs. Houston, who are collecting 
Eskimo seulptures and other items of native handi- 
eraft, will joint the patrol ship, C. D. Howe, at 
Cape Dorset. A Dominion Observatory survey party 
will determine the strength and direction of the earth’s 
magnetic field at each port of call, collecting data to 
revise magnetic maps and to provide more precise 
charts of northern waters. J. Cantley and Alex Steven- 
son, of the Arctic Services of the Department of Re- 
sources and Development, will be in charge of the 
10,000-mile, four-month expedition. 


Caltech’s $1,250,000 synchrotron is nearing the end 
of a preliminary construction stage known as “phase 
zero,” during which tests will be made to solve me- 
chanical and electrical problems before final assembly. 
In “phase one,” which is expected to be reached by 
next winter, the machine will be operated at half- 
capacity, which will bring the equipment to “phase 
two,” in which the peak energy will be a billion volts. 


Coker College is constructing a three-story science 
building to be named the William Chambers Coker 
Science Building in honor of the emeritus Kenan pro- 
fessor of botany at the University of North Carolina. 
Upon its completion this fall, it will provide space for 
the Departments of Biology, Chemistry, Physics, and 
Mathematies. 


Social scientists and housing experts at Cornell are 
engaged in a two-year project sponsored by the Rus- 
sell Sage Foundation to develop guides for building 
houses to suit the habits of different kinds of families. 
Supervising the project are Thomas W. Mackesey and 
Glenn H. Beyer, who will work with James E. Mont- 
gomery and Frank Weise. 


The International Research Centre for Chemical 
Microbiology was opened in Rome last month with a 
symposium on “Bacterial Growth and its Inhibition,” 
at which S. A. Waksman, M. Demeree, M. J. John- 
son, P. Regna, and E. Weber represented the U. 8S. 
E. B. Chain, of the Istituto Superiore de Sanita, will 
be director of the new center, which will provide fa- 
cilities for basic research on antibiotics. 


Marine Biological Laboratory, Woods Hole, Mass., 
opened its Friday evening lecture series June 29 with 
an address by Douglas A. Marsland. The program ends 
on August 31. Other speakers: Severo Ochoa, Ralph 
W. Gerard, Balduin Lucké, Hans Borei, Denis L. Fox, 
Nelson T. Spratt, Jr., T. H. Waterman, R. W. G. 
Wyckoff, and Horace W. Stunkard. 


The Maryland Department of Research and Educa- 
tion will carry on a study of the hydrography and biol- 
ogy of the Chincoteague Bay area, designed primarily 
to gather data on factors governing oyster production. 


July 20, 1951 


The Chesapeake Biological Laboratory and the Chesa- 
peake Bay Institute plan to make an intensive study of 
the St. Mary’s River during the oyster spawning and 
setting season this summer. Biologists of the Virginia 
Fisheries Laboratories and of the U. 8. Fish and Wild- 
life Service will cooperate. A study is also being made 
on ship worms, which cause great destruction of 
wharves and hulls of wooden ships. R. V. Truitt is con- 
ducting this investigation at a series of 12 stations 
in Chesapeake Bay. 


The National Geographic Society-Royal Ontario Mu- 
seum expedition, under the leadership of Victor Ben 
Meen, has left for Chubb Crater, discovered in north- 
ern Quebec last July. Mine detectors and magnetom- 
eters will be used in an effort to discover the origin 
of the two-mile wide crater between Hudson and 
Ungava bays. The lake in the center will be plumbed 
to determine its depth, and test borings made of the 
bottom. A thorough topographic survey of the area 
will also be made. 


At its annual meeting in June the Council of the 
Oak Ridge Institute of Nuclear Studies elected three 
new sponsors: Florida State University and the Uni- 
versities of Maryland and Puerto Rico, bringing the 
total number of sponsoring institutions to 29. William 
V. Houston, of Rice Institute, was elected to a three- 
year term on the Board of Directors, succeeding 
Harold W. Stoke. Paul M. Gross was re-elected presi- 
dent of the Institute, and Jesse W. Beams, vice presi- 
dent. Pete Kyle MeCarter was elected vice chairman of 
the council, sueceeding George H. Boyd. 


The full-time clinical teaching staff of the Univer- 
sity of Texas Medical Branch has been increased by 
the following appointments: M. Allen Forbes (derma- 
tology and syphilology); Milton Hejtmancik and 
Harry Levine (internal medicine) ; Irving W. Cohen 
(neurology and psychiatry) ; Robert L. Hargrave (on- 
cology); John M. Childers (surgical pathology) ; 
Roger Leinke (pediatries); and Caroline Rowe (ra- 
diology). A Tissue Metabolism Laboratory, recently 
established under the direction of Wiktor W. Nowin- 
ski, will be devoted to clinical research in the treat- 
ment of burns. 


Visiting professors at Stanford University this 
summer are George E. Uhlenbeck, co-discoverer of 
the spin of the electron, who is lecturing on statisti- 
eal mechanics, and Abraham Pais, Dutch-born theo- 
retical physicist, who has been teaching in the U. 8S. 
for the past four years, mainly at the Institute for 
Advanced Study, Princeton. 


Grants and Fellowships 


Because of the congestion of applications the Amer- 
ican Board of Nutrition has announced an extension 
of time from July 1, 1951, to February 29, 1952, dur- 
ing which period candidates may be certified on the 
basis of their training and experience, without ex- 
amination. After February 29 all applicants will be 
required to submit to examination. 
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The Ford Foundation grant of $300,000 made to 
Harvard last year will be divided between a Medical 
School five-year study of the physiological and psy- 
chological effects of adrenal hormones, and a project 
for research and training in human relations to be 
carried out by the Graduate School of Business Ad- 
ministration. 


Hahnemann Medical College and Hospital has re- 
ceived a grant from the Office of Naval Research for 
the investigation and perfection of techniques for 
transplantation of organs, and from Smith, Kline & 
French Laboratories for research on chemotherapeutic 
agents. 


The third William H. Park Fellowship has been 
awarded to James Wilcy Lynn, Jr., GI postgraduate 
fellow in pediatrics at the University of Rochester 
School of Medicine, for a year of work in virus dis- 
eases. Inquiries regarding this new fellowship may be 
addressed to Timothy J. Healy, 521 Fifth Ave., New 
York 17. 


Sharp & Dohme, Inc., has placed $50,000 in a spe- 
cial fund for grants to “outstanding university scien- 
tists for the advancement of fundamental research in 
the fields of biology, microbiology, and chemistry.” 
Two grants of $10,000 each have been made from the 
new fund to W. W. Swingle, of Princeton, and Stanley 
J. Sarnoff, of Harvard. 


The Upjohn Company will support studies at the 
University of Illinois College of Medicine on intra- 
venous gelatin, under C. W. Vermeulen. Max §. 
Sadove will study the screening and investigation of 
new anesthetic drugs under a grant from Winthrop- 
Stearns, Inc. 


Meetings and Elections 


Alloy Casting Institute has elected Warden F. Wil- 
son president and H. T. Harrison vice president. E. 
A. Schoefer was re-elected secretary-treasurer, and 
G. A. Baker and J. S. Wooters were elected to three- 
year terms as members of the Board of Directors. 


At its meeting in Washington, D. C., the American 
Astronomical Society elected the following officers: 
C. D. Shane, vice president; C. M. Huffer, secretary; 
J. J. Nassau, treasurer; M. Schwarzschild, M. L. Hu- 
mason, and 8. Chandrasekhar, councilors. A. H. Joy 
will serve another year as president. 


The American Society for Experimental Pathology 
has elected the following officers, who took office on 
July 1: F. S. Robscheit-Robbins, president; S. C. 
Madden, vice president; R. L. Holman, secretary- 
treasurer; D. M. Angevine and C. C, Erickson, coun- 
cilors. The 1952 annual meeting will be held in New 
York City April 14-18. 


John Chipman, of MIT, will serve as president of 
the American Society for Metals for 1951-52. Ralph 
L. Wilson will be vice president, and Ralph L. Dowdell 
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treasurer. George A. Roberts and J. B. Johnson were 
elected to the nine-member Board of Trustees. 


For information regarding the sixth Calorimetry 
Conference, to be held in the Pupin Physics Labora- 
tory of Columbia University, September 5, write to 
D. R. Stull, chairman, Dow Chemical Co., Midland, 
Mich. The tentative program lists 12 addresses by ex- 
perts from government, university, and industrial 
laboratories. 


A Conference on Interfacial Phenomena and Nu- 
cleation will be held August 21-25 at Boston Univer- 
sity under the sponsorship of the university and the 
Geophysical Research Directorate of the Air Force 
Cambridge Research Laboratories. Canadian, English, 
German, Swedish, and U. S. scientists will discuss 
physical adsorption, thermodynamic and statistical 
theories of surface tension, and the kinetics of phase 
transitions. 


Six European physicists will conduct a symposium _ 


at Oak Ridge, Tenn., September 13-14 on the general 
subject “Nuclear Physics in Europe.” Symposium 
leaders will be: E. Amaldi, University of Rome; J. 
Rotblatt, University of London; R. I. Peierls, Univer- 
sity of Birmingham; 8. D. Devons, Imperial College 
of Science and Technology, London; P. Huber, Uni- 
versity of Basel; and J. Mattauch, University of Bern. 
The symposium is being given under the joint spon- 
sorship of the Oak Ridge National Laboratory and 
the Oak Ridge Institute of Nuclear Studies. All in- 
terested physicists and others are invited to attend. 
Additional information may be obtained from the 
University Relations Division, P. 0. Box 117, Oak 
Ridge, Tenn. 


An international symposium on the Physiological 
Role of Vitamins and Trace Elements, in honor of 
Elmer V. McCollum, discoverer of vitamins A and D, 
will be held at The Johns Hopkins University, Septem- 
ber 10-11, under the sponsorship of the School of 
Hygiene and Public Health and the Robert Gould Re- 
search Foundation of Cincinnati. Dr. McCollum is 
professor emeritus of biochemistry and is still active 
in the field of nutritional research. 


The Society for the Study of Development and 
Growth will hold a symposium at Smith College Au- 
gust 30-September 3, in which Kenneth V. Thimann, 
W. E. Heston, N. H. Horowitz, M. Chevremont, R. 0. 
Erickson, and J. F. Holtfreter will participate. George 
S. Avery, Jr., L. C. Dunn, E. J. Boell, Philip R. 
White, and Viktor Hamburger will be presiding offi- 
cers, and A. F. Blakeslee will give the welcoming 
address. 


Morton A. Seidenfeld, director of psychological serv- 
ices of the National Foundation for Infantile Paraly- 
sis, will be one of the speakers at the second Interna- 
tional Poliomyelitis Conference in Copenhagen, Sep- 
tember 3-7. His subject will be “Psychological Aspects 
of Poliomyelitis.” Dr. Seidenfeld is honorary president 
of the Society for Military Clinical Psychologists. 
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y NEW TEXTS FOR FALL CLASSES 
GENERAL ZOOLOGY 
nd By Tracy I. Storer, University of California 
ais at Davis. McGraw-Hill Publications in the 
‘ Edition Zoological Sciences. 832 pages, $6.00 
: A leading text thoroughly revised. While the fundamental plan of 
e] & the first edition is retained, many details and discussions have been 
og RE altered, corrected, or supplemented in order to bring the subject up 
. Fe to date. Part I consists of general animal biology, including structure, 
11 @ physiology, reproduction, genetics, ecology, etc. Part II covers the 
el & animal kingdom from protozoa to man. Highly adaptable to the 
needs of instructors. 
ce Laboratory Manual for GENERAL ZOOLOGY 
nie 2nd By Tracy I. Storer. McGraw-Hill Publica- 
J. i‘ Edition tions in the Zoological Sciences. Ready in July 
ae Revised to correspond with changes made in the second edition of 
: e General Zoology, this manual provides a wide variety of exercises 
es suitable for either one- or two- semester courses. Introductory mate- 
- | | rial gives general instructions for laboratory study by students, de- 
df F scribes the compound microscope and dissecting binocular an‘ their 
; F use, and outlines methods of making microscopic preparations. 
rf ANATOMY OF THE CHORDATES 
By K. WEICHERT, University of Cin- 
4 cinnati. McGraw-Hill Publications in the Zoo- 
: logical Sciences. 861 pages, $8.00 
, Here is a text for the full-year’s course in comparative anatomy of 
ae the vertebrates. It is a carefully prepared book, presenting the sub- 
of | | . ject in a readable, interesting nianner, using illustrations as much 
e- as possible to stimulate interest and clarify text material. 
EVOLUTION 
New 2ad By A. FRANKLIN SHULL, University of Michi- 
id mS igan. McGraw-Hill Publications in the Zoo- 
| 5 Edition logical Sciences. 322 pages, $5.00 
n| & This book treats evolution from the genetic standpoint which includes 
07 | the origin of change by mutation and chromosome reorganization, 
. L demonstration that such changes occur in nature, recombination of 
“si such changes in sexual reproduction, polyploidy, geographic races, 
gl © reproductive isolation, the formation of societies (including man’s), 
E and the origin of life. 
=e Send for copies on approval 
y- 
p- oa MCGRAW-HILL BOOK COMPANY, Inc. 
. | 330 WEST 42ND STREET, NEW YORK 18, N. Y. 
i“ July 20, 1951 9 


SWIMMING 
POOL 


FOR pH AND CHLORINE OR BROMINE DETERMINATIONS... 


The Hellige Twin-Kit is the finest of the small testers on the 
market. Light in Weight—Simple to Operate—Scientific in 
Method—Accurate in Result. It is equipped with the famous 
Hellige Glass Color Standards that never fade or change and 
carry a lifetime guarantee. WRITE FOR FOLDER No. 800-FS 


HELLIGE, Inc. 


3718 NORTHERN BLVD. 
LONG ISLAND CITY 1, N. Y. 


| CUT OUT THIS AD AND PIN IT TO 
| YOUR LETTERHEAD FOR ENOUGH 


T. M. REG. U. S. PAT. OFF. 


MAKE 6 GALLONS OF SOLUTION! 


You will find that a COAGUSOL solu- 
tion’s penetrating action strips stains, 
dried blood and tissue from even the 
finest serration of surgical instruments, 
without soap, without scrubbing— 
speedily, economically. Because we are 
sure that you will find this new deter- 
gent invaluable—we ask you to try 
COAGUSOL at our expense. For 
full information and your gen- 
erous sample, write right now to 


HOSPITAL LIQUIDS 


Michigan A 
16, 


Chicago, U.S.A. 
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Meetings & Conferences 


Aug. 6-12. British Association for the Advancement of 
Science. Edinburgh. 

Aug. 7-9. American Meteorological Society. State College, 
Pa. 

Aug. 13-Sept. 7. Canadian Mathematical Congress (Sum- 
mer Seminar). Dalhousie University, Halifax. 

Aug. 20-23. American Institute of Electrical Engineers 
(Pacific). Multnomah Hotel, Portland, Ore. 

Aug. 20-23. National Couneil of Teachers of Mathematics 
(Annual). St. Olaf College, Northfield, Minn. 

Aug. 21-Sept. 1. International Union of Geodesy and 
Geophysics. Brussels. 

Aug. 22-25. Plant Science Seminar. University of Buffalo 
School of Pharmacy, Buffalo, N. Y. 

Aug. 22-Sept. 11. International Congress on Refrigera- 
tion. London. 

Aug. 23-30. Institute for Teachers of Mathematics. 
Connecticut College, New London. 

Aug. 26-31. American Pharmaceutical Association. Stat- 
ler Hotel, Buffalo. 

Aug. 27-29. American Association of Jesuit Scientists, 
Eastern States Division (Annual). Boston College, 
Chestnut Hill, Mass. 

Aug. 27-30. Illuminating Engineering Society. Washing- 
ton, D. C. 

Aug. 27-30. Social Work Institute, including discussions 
on the Problem of Old Age. Valparaiso University, 
Valparaiso, Ind. 

Aug. 27-31. American Society of Agronomy. 
vania State College, State College. 

Aug. 27-31. Soil Science Society of America. Pennsyl- 
vania State College, State College. 

Aug. 27-Sept. 7. Symposium on ‘‘The Role of Engineer- 
ing in Nuclear Energy.’’ Oak Ridge, Tenn. 

Aug. 31-Sept. 5. American Psychological Association. 
Hotel Sherman, Chicago. 

Sept. 1-3. Astronomical League. University of North 
Carolina, Chapel Hill. 

Sept. 3-4. Mathematical Association of America (Sum- 
mer). University of Minnesota, Minneapolis. 

Sept. 3-7. American Chemical Society (Annual). New 
York. 

Sept. 4-7. American Mathematical Society (Summer). 
University of Minnesota, Minneapolis. 

Sept. 5. Calorimetry Conference. Pupin Physics Labora- 
tory, Columbia University, New York. 

Sept. 5-7. Mycological Society of America. University of 
Minnesota, Minneapolis. 

Sept. 7-8. World Confederation for Physic’ 
Copenhagen. 

Sept. 8-9. International Union of Pure and Applied 
Chemistry. New York. 

Sept. 8-12. Ecological Society of America. University of 
Minnesota, Minneapolis. 

Sept. 8-15. American Occupational Therapy Association 
(Annual). New Castle, N. H. 

Sept. 9-14. International Gerontological Congress. Hotel 
Jefferson, St. Louis. 

Sept. 9-14. International Society for the Welfare of 
Cripples (World Congress). Stockholm. 

Sept. 10-12. American Institute of Biological Sciences 
(Annual). University of Minnesota, Minneapolis. 
Sept. 10-13. International Congress of Pure and Applied 

Chemistry. New York. 
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COMPARE THE EDGES. Photomicrograph 
(a) shows a microtome knife edge shar- 
pened by the Berkeley sharpener. Note 
its even smoothness, assurance of better 
sections. Photomicrograph (4) shows a 
blade laboriously hand sharpened, honed 

and stropped, but noté the nicks and 


serrations still remaining. 


COMPARE THE TIME. In tests, wherever made, and in prac- 
tice in hundreds of laboratories, the Berkeley Microtome 
Knife Sharpener gives perfect edges in one-third the time 
required for hand honing and stropping. 


Let us send you Bulletin MKS-12 giving full information 
about this indispensable laboratory aid. 


2200 WRIGHT AVE. + RICHMOND, CALIF 


PHOTOVOLT 

Line-Operated Electronic 

MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


CARBOHYDRATES 


Lactose (Technical Grade) 
Lactose, beta 
d (+) Lactose 
d (+) Lactose Hydrate 
d (—) Levulose (Fructose) 
d Levulose Pract. 97% Pure 
d (—) Lyxose 
1 Lyxose 
d (+) Maltose 
d Mannitol (Mannite) 
d-alpha-Mannoheptose (d-Manno-d-Gala-heptose) 
d-Mannoheptulose (d-Manno-d-tagato-heptose) 
d-Mannonic-gamma-lactone 
d (+) Mannose 
d (+) Melezitose 
d (+) Melibiose C.P. (Hydrate) 
alpha-Methyl-d-Glucoside 
4-Methyl-alpha-d-Mannose 
d (+) Raffinose C.P. (Hydrate) 
1 (+) Rhamnose 
d (—) Ribose 
Saccharose C.P. (d+ Sucrose) 
d Sorbitol Hydrate (Sorbite) 
1 (—) Sorbose 
d (+) Trehalose Hydrate 
Turanose 
d-Xylitol 
Xylose 


SEE SCIENCE JUNE 22 ISSUE 
FOR ADDITIONAL LISTINGS 


A READY REFERENCE 


That will Save Time for You 


Use this catalog as a “one stop” source of 
Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 
logical Media, Complete Animal Test Diets your Copy 
and Ingredients for investigational use. TODAY 


GBl 60 LABORATORY PARK 
A CHAGRIN FALLS, OHIO 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00 Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 
SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


WA POSITIONS WANTED | 

Biochemist: Doctor of Sciences, U. Paris. Fifteen years research 
work on permeability and equilibrium studies, of interest for mode 
of action of narcotics and other drugs. Desires position or fellow- 
ship in biochemistry, te physicochemistry or general a 
iology. Box 552, SCIENCE. 7/20 


ge Ph.D.: (Harvard), 9 years large Eastern university teach- 
ing. Entomologist, with special interest in elementary soomay: 
botany, conservation, horticulture. Publications. Box 559, S x 
ENCE, 


Chemist: Bachelor’s degree. Eight years industrial experience 
(polymerizations, textiles, emulsions). Seeks Philadelphia position, 
Box 560, SCIENCE. x 


Pharmacologist: experience research, teaching. Desires 
academic, commercial or divide time. Box 563, SCIENCE. 4 


Positions Wanted: 

(a) Ph.D. (Organic Chemistry: Biochemistry) ; fellowship; eight 
years on research staff, important institution; prefers teaching, re- 
search. (b) Ph.D. (Entomology); four years, research assistant 
and instructor in entomology. For further information, please write 
Science Division, Medical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


Research Bacteriologist would relocate. Experienced with labora- 
tory organization, administration. Direct research on pathogens, 
enteric and non-pathogenic bacteria. Good chemical background. 
Many papers. Highest references. Box 512, Woods Hole, Massa- 
chusetts. 7/27 


Retired Botanist wishes part-time or short-period toning, pa 
tions. Address Fred W. Emerson, 926 Seventh Street, Las 


egas 
New Mexico. x 
Wanted: Zoology graduate assistantship, fall ’51. M.S. degree. 
Five years college teaching. Box 561, SCIENCE. xX 


Biochemists: Research Institute, east, has opportunities for young 

D.’s in projects involving (1) protein fractionation, electro- 
phoresis, ultracentrifugation, (2) characterization and _ isolation 
of microbiological growth factors. Experience in respective fields 
desired. Please give brief history. Box 558, SCIENCE. 8/ 


Immunologist, Ph.D. or M.S., male or female. Thorough experience 
in animal experimentation; Schultz-Dale reactions; anaphylaxis 
hematology, research and some teaching. New York City. Send 
complete * maaan, educational and experience data to Box 562 
SCIENCE. 


Laboratory administrator: Teun technical man, especially in- 
terested in and qualified to take charge of administrative functions 
of a 60-man research laboratory (Eastern location) reporting to and 
relieving the laboratory director of all operating details. Geperen: 
nity for advancement. Applicant must be well-grounded in chemis- 
try and capable of exercising independent judgment of the program. 
Applicant (age 30-40 preferred) should supply full particulars on 
education, experience, previous employment, usual personal in- 
i and salary desired. Write Box S 476, 221 W. 41 Har 


Microbiologist: Ph.D. or equivalent training in Microbiology, Bac- 
teriology or allied field plus educational training in Biochemistry. 
Pharmaceutical background helpful. Age 30--45. This position, with 
a well-established eastern pharmaceutical company, will involve re- 
sponsibility for planning, directing and coordinating research and 
product development. Send coupe rsonal, educational and ex- 
perience data to: Box 544, SC ENCE. R7/6 


POSITIONS OPEN 


Pharmaceutical Chemist or Manufacturing Pharmacist 


. with B.S. or M.S., for research and development of 

new drug products and quality control. Some experience or 

ining in facturing pharmacy required. Rapidly grow- 

ing midwest ethical drug company. In reply, give details of 
training, experience and salary expected. 
BOX 550, SCIENCE 


Plant pathologist: Established manufacturer of agricultural chem- 
icals (Eastern location) has opportunity in development of new 
agricultural fungicides, involving laboratory and testing, requiring 
thorough knowledge and experience in such techniques. Applicant 
(age 30-40 preferred) should supply full particulars on education, 
experience, previous employment, the usual personal information, 
and salary desired. Write Box S 473, 221 W. 41 St., N. Y. 


~ 


Positions Open: 
(a) Phamacologist; preferably Ph.D.; full-time teaching and re 
search, department radiology, university medical school; research 
ee on new compounds for use in radiology; $7500. (b) 

acteriologist: Ph.D. or equivalency and, also, chemical engineer 
qualified in bacteriology with industrial research experience; 
straight research; $4800-$6000; Pacific Coast. (c) Instructor or F 
Assistant Professor in Physiology; M.D. or Ph.D. with training 
in medical or human physiology; university medical school; South, 
(d) Associate Medical Director: one of major companies; occa- 
sional foreign travel necessary; working knowledge of French, 
Italian or Spanish desirable. (e) Physical Chemist; Ph.D.; indus- 
trial research connected with rusting, corroding, and sealing pre 
vention; modern air-conditioned laboratories; large city, Midwest. 
S7-3 Science Division, Medical Bureau (Burneice Larson, Diree- 
tor) Palmolive Building, Chicago. 


Science Editor: General science background in physical and_ bio 
logical sciences with writing and/or publishing experience. Chak 
lenging opportunity for younger man in dissemination of scientific 
knowledge at adult level in publishing. Salary varies with training 
and experience. Address Franklin ¥ Meine, Editor, American 
Peoples Encyclopedia, 153 N. Michigan, Chicago. 7/27 


The MARKET PLACE- 


BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
iso, please send us your want lists 


ts. 
STECHERT-HAFNER, _ INC. 
31 East 10th St., New York 3 


WANTED TO PURCHASE ... Sets and runs, foreign 


SCIENTIFIC PERIODICALS. mai 


libraries and smaller 
and BOOKS collections wanted. 


WALTER |. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC 
Boston 19, Massachusetts} 


It’s Quick, Easy Fun to Learn a Language by LINGUAPHONE 


At home learn to speak Spanish, French, German, Russian, the 

Oriental languages by quick easy Linguaphone Conversation 

Method. Save time, work, money. Send for hes book today. 
Courses approved for VETERANS’ Training 


LINGUAPHONE INSTITUTE @ 8407 Reckefeller Plaza, New York 20 
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BOOKS e@ SERVICES @ SUPPLIES @ EQUIPMENT 


—The MARKET PLACE 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 

laboratories, and research foundations in the U. S. 
it and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 itionai words. Correct 
payment to SCIENCE must accompany ad. 


DISPLAY: Rates listed per toy A ie for Box Number. 
Monthly invoices will be pe feces basis 
—providing satisfactory +. is establis 
Single insertion ore, 50 per inch 
7 times in 1 year 16. 
13 times in 1 year 14.00 per inch 
26 times in 1 year 1 


em- 52 times in 1 year 11.00 per inch 

=o For PROOFS on display ads, copy must reach SCIENCE 4 
cant weeks before date of issue (Friday of every week). 

— Bh PROFESSIONAL SERVICES 
| 

arch 

FOOD RESEARCH 


LABORATORIES, Inc, “SSEARCH 


Founded 1922 
@ CONSULTATION 


Biological, Nutritional, Toxicological Studies 
for the Food, Orwg ond Allied industries 
Island 


48-14 33rd Street, Long City 1,N.Y. 


—— @ ANALYSES 


New Food Ingredients - New Drugs 
ANIMAL TESTS 


\ Analyses - Consultation - Research 


LaWall & Harrisson 


Chemists « Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


ih THE PANRAY CORP. 


esearch 
340 CANAL ST., NEW “YORK 13 
@ Microanalysis (C, H, N, S, Etc.) 
@ Custom Organic Syntheses 
@ Chemotherapeutics 
@ Sponsored Research 


il 
SUPPLIES AND EQUIPMENT 


—_— of REFRACTION LIQUIDS 


Valuable Aid for Identification of Apnaeats and other 
Solids by the Immersion Method of Microscopy 


Range 1.400-1.700, intervals of Ay or as selected 
Index Certified to + 0.0002 


Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 


R. P. CARGILLE 118 Liberty Street, New York 6, N. Y. 


White SWISS Mice 20c =; 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write « J. E. STOCKER + Ramsey, N. J. 


© HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 


For further information write 
HORMONE ASSAY LABORATORIES, Inc. @ 58th St 


L-PROLINE—H ine, L-Methionine 
@ AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 48, California 


WANTED: B & L Amplipan medium. Write Purchasing Agent, 
THE TONI CO., Merchandise Mart, Chicago. x 


ULTRAPURE MERCURY 
Highest purity mercury, containing less than 0.1 
parts per million impurities, is offered for sale at 
moderate cost. Ideal for all laboratory and instru- 
mental uses. 

Sample and technical bulletin available on request. 
EDWARD SHAPIRO, Ph.D. + P.O. Box 302, Swarthmore, Pa. 


SUPPLIES AND EQUIPMENT 


All Amino Acids (natural, synthetic, unnatural), 
Rare S::zars, Biochemical Products, Reagents, New Pharma- 


to sell] ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 
husetts 


BIOS LABORATORIES, INC. 17, Strect, 


YOU can TELL and SELL 
over 32,000 top scientists 
here .. . at a very low cost. 


Your sales message in an ad this size costs only $35.00 at the 

one-time rate—less for multi insertions. And the results!— 

well, here’s what one of the many satisfied advertisers in 
SCIENCE has to ae 


“SCIENCE is consistently our most rofitabl 
medium. Business secured solely thru SCIENCE ads 
has been the backbone of our success in this field.” 


Prove to yourself the effectiveness of ——, & increasi 
your Market, Sales, and PROFITS—send nig no 
—or write for further information and te card No. 27B. 


weekly reaches over 32,000 top scientists 
1515 Mass. Ave., N.W., Wash. 5, BD. C, 


@ RARE 
vert STARKMAN Biological Laboratory toronto.” 


July 20, 1951 
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SPECIAL OFFER... 


A.A.A.S8. Publications 


One of our printers is moving. In order 
to save moving expense on the follow- 
ing books which he has in stock, we 
are offering a temporary reduction 


OFFER GOOD ONLY 
THRU JULY 1951 


Centennial 
Beautifully bound, 74x10}, 319 


pages. Commemorative volume with 
contributions in thirteen fields of 
science. Special—$4.00 


Proceedings and Directory 
of Members 
1940-1948, 1219 pages, 6 x 9, cloth- 
bound. Special—$5.00 


Centenary Suppiement to 
AAAS Proceedings and 
Directory 
Published January 1951, 383 pages, 
6x9 clothbound. Special—$4.00 


COMBINATION ORDER for both 
directories. Special—$8.00 


Remember—the above special prices are good only 
thru July, so order your copies now. 


i 


Laboratory Reagents 


The familiar C & B trademark is your assurance that 
the product carrying this mark 

(ay has been manufactured to meet the standards and 
specifications stated upon the label. | 

(2) has passed our specifications prior to packaging [f 
and has been rechecked after packaging. 

(3) is backed by an organization which, for over 
thirty years, has had as its primary aim the production . 
of Laboratory Reagents of the highest purity. 


C & B Products are distributed by 
Laboratory and Physician Supply Houses 
Throughout the World 


Write for copy of catalog. The COLEMAN & BELL Co. 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN 


1515 Massachusetts Ave. 
Washington 5, D. C, 


ORDER 

NOW! A.A.A.S. 
Please accept my order for 

Centennial 

—— Proceedings 1940-48 

Centenary Supplement 


Enclosed find check or money order for $——— 


[GLASS ABSORPTION | 
CELLS KLETT 


by 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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What GENERAL ELECTRIC People Are Saying 


Cc. H. LANG 
Vice President 


GirpiInG FoR Peace: America is trying some- 
thing new and daring in this old game of power 
politics. Where the normal historic reaction is 
simply to build a bigger army than the poten- 
tial aggressor, America has undertaken a 
much more imaginative task: She will deliber- 
ately grow. 

She will swiftly and systematically increase 
her entire, basic productive strength, to the 
point where she can be adequately armed and 
still live as a healthy, prosperous, and peaceful 
nation. 

I must emphasize that this is a new approach 
in international affairs. It is not girding up for 
war; it is girding up for peace. As far as I 
know, no nation has ever tried it. ... 

After all, what is the key to survival? How 
shall we stand up to the armed millions of 
Communism? How shall we bring them to their 
senses? 

We can’t outnumber them. We can’t en- 
slave them. But we can outproduce them. 

America, with 6 per cent of the world’s 
population, now turns out 40 per cent of the 
world’s goods. This means that Americans 
are _— ten times as productive as other 

e. 

Russia has been working hard on indus- 
trialization—but with 25 per cent more people 
than America, she produces only one-third as 
much. And her new ally, China, is much less 


productive. 
Hotel Astor 
New York City 
March 4, 1951 


E. J. LAWTON 
Research Laboratory 


Carnope Rays: An experimental cathode-ray 
unit is in operation at the General Electric 
Research Laboratory that is capable of deliver- 
ing an ionization dose of one million equivalent 
roentgen units in seven seconds at a distance 
of 10 cm from the tube window and at 800 kv 
(peak) energy . . . A dose of one million 
roentgen units has been found to be lethal to 
most moulds and bacteria . . . Although it is 
possible to sterilize foodstuffs so that they can 


be stored without refrigeration, the steriliza- 
tion dose in some cases is sufficient to produce 
undesirable changes in odor, taste, and color. 

Enzyme systems, both in the natural and 
isolated states, are deactivated by cathode 
rays. Chemical changes are produced in other 
materials irradiated with cathode rays. 

Plants from seeds irradiated with eleetrons 
ep flowers that show color mutations. 

he maximum survival dose was found to 
vary with the different varieties of seeds and 
over a range of approximately 5000 to 100,000 
roentgen. 


National Academy of Sciences 
Schenectady, New York 
October 10, 1950 


* 
C. E. THEALL, JR. 


Electronics Department 


Computers: The one basic difference between 
the calculating machine and the man is that 
the machine has no creative intelligence of its 
own. It cannot stop halfway through a prob- 
lem and suddenly discover a new method for 
solving the problem. Nor can it solve any 

roblems that the mathematician instructing 
it cannot solve. The mathematician must make 
all the decisions and list all the conditions 
before the problem is fed into the machine. 

This might raise the question: “Why have 
computers, if we already know how to solve 
the problems before we start?” The answer is 
that high-speed calculators work thousands 
of times faster than men and, through the use 
of them, the abilities of a few skilled mathema- 
ticians are magnified greatly. While mathe- 
maticians know the methods used in computa- 
tion, some problems are so vast that it would 
take hundreds of men working for years to 
solve them. The computer, programmed by a 
few experts, can save all this manpower and still 
give back the answers in less time. 


Railway Mail Clerks 
Syracuse, New York 
April 18, 1951 


You can put your confidence in 
GENERAL ELECTRIC 
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Keep SPENCER ‘Instruments 
Functioning Like NEW with My) 


Customer Service 


AO Spencer Microscopes and Instruments have been 
designed and built in the U. S. A. for over 100 years. 


Hundreds of thousands are in use all over the world to- 
day, capably carrying out the purpose for which they 


were originally designed. Heavy wear and damage each 


year take their toll of these useful and valuable instru- 


ste 


ments. Proper maintenance will however extend their 


useful life almost indefinitely. 


American Optical Company’s Customer Service De- 


partment has been newly organized to give you rapid, 


expert, and efficient reconditioning service on AO 


ary 


SPENCER Instruments, optical components, and micro- 


tome knives. 


AO SPENCER Branch Offices are always glad to be 
of help and assistance to you. Why not call the one 
located nearest to you for guidance in packing your in- 
struments for shipment to the factory. Upon receipt of 

your instruments, quotations will 

gladly be furnished. Take advantage 

of this factory service where only factory trained work- 

men do the work with tools and machinery designed 

especially for this purpose. For further information 
write Dept. U3. 


American © Optical 


COMPANY 


INSTRUMENT DIVISION ¢ BUFFALO 15, NEW YORK 


Br anch Offi: C@S:> New York Chicago SanFrancisco Washington 
Boston Los Angeles Dallas Columbus _ St. Louis 
Philadelphia Atlanta Pittsburgh Minneapolis 
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